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ARTILLERY BRIGADE IN THE GRAND REVIEW 

It was the artillery that defended Washington, as told in Chapter I of thb volume. It was " hea\-y '* artilleiy 
turned into infantry which sustained the greatest loss in battle — the First Maine and Eighth New York. 
On evcr.v hard-fought open field, it was the artillery that put heart into the infantr>', supijorting the charge 
or covering the retreat. No wonder a roar of applause went up on that sunny day in May, while the caissons 
clanked down Pennsylvania Avenue, and made the cannon rumble again in their bronze and iron throats. 
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PREFACE 



IT was not a mere sneer that described Napoleon as " only an 
artillery officer." His method of massing great guns was 
almost unknown in America when the Civil War opened; the 
Confederates, to their cost, let two years go hy before organiz- 
ing so as to allow of quick artillery concentration; yet what 
else could have won Gettysburg for the Federals? 

Proper defense against cannon was even less understood 
until the Civil War. 

If LiOuis XIV's military engineer Vauban had come to 
life during any battle or siege that followed his death up to 
1861, he could easily have directed the operations of the most 
advanced army engineers — -whose fortifications, indeed, he 
would ha\'e found constructed on conventional lines according 
to his own text-books. 

Thus the gunner in Blue or Gray, and his comrade the 
engineer, were forced not only to fight and dig hut to evolve 
new theories and practices. No single work existed to inform 
the editors of this History systematically concerning that fight- 
ing and digging. No single work described Federals and Con- 
federates aUke, and readably told the story of the great events 
with the guns and behind the ramparts from '61 to '65. That 
gap it is hoped this volume will fill. 

American resourcefidness here became epochal. For siege 
work great guns were devised and perfected which rendered 
useless, for all time, most of the immense brick and stone and 
mortar fortifications existing in the world. The introduction 
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of rifled guns worked as great a revolution in warfare on land 
as that of the ironclad vessel on the sea. 

The photographs in this volume follow the artillery in 
the field, both Federal and Confederate. They comprehen- 
sively illustrate the precaution taken by the Federal engineers 
to protect the Northern capital from capture. They supple- 
ment graphically the technical information in regard to the 
fabrication of guns and making of ammunition. A dramatic 
series of views follows the gradual reduction of the Confeder- 
ate forts and batteries on Morris Island by the Federal besieg- 
ers, and the latter's attempts against Sumter. 

The photographs in the latter part of the volume reflect 
the ingenuity of the American soldier in protecting himself on 
the battlefield; the bridging of broad rivers in the space of an 
hour by the Engineer Corps ; the expert railroading under diffi- 
culties of the United States Military Railroad Construction 
Corps ; the Confederate defenses along the James which baffled 
the Federal army, and preserved Richmond so long free though 
beleaguered. 
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UGHT ABTIUiGBT — TWO GCN8 IN POSITION, 
BEADT TO FIBE 
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BATTERY A, bUUKTM UNITEU STATES ARTILLERY. FEBRUARY, 18C4 
Itiitteiy A. Fourth United States Artillery, wu one of the eelebrated hone batleriea of tlie Army of the Potonue. These [ritotogniphs, 
taken by Gardner in February, 1861. represented its tour 12-pounder light brass Napoleons "in battery." with limbers and caissoni 
to the rear, and the battery wagon, forge, ambulance, and wagons for transportation, embracing the entire equipage of a light battery 
in the field. At that time the battery was on the line of the Rappahannock. Three months later it accompanied Sheridan on his 





TllE BATTERY THAT HOUE CLOSEST TO RICHMOND 
bmous Richmond raid, and on Ihe niRlit of Muy \Hh its mrmlxTs hi'ani mi'n tnlkinic williin tlii' (urtifiratitiiLs of Iticbmoiiil. di>g.'i barking 
in the <dty. and bought mpi^s uf thi' KicliinniKl inqiiirtT from a small but mtiTpri.sing Virf^uin newsboy wbo nmnugcd to slip within 
their lines n-ith the morning papers. Bi'iow, boyond "A," anotluT battery is sitn in cunip. The homes hitched in, anil the opai 
limheT^bests indirate an apnrcuu-hini; insnection. These formed part of Lieutennnt-C-iiioni-l .fiinics Madison Rc)benson'» brimde; 





ox THE DAY OF BATTLE— SHELLING EAttLVS TROOPS IX FREDERICKSBURG 



Here is no play at war. These guns were aetiially throwing their iron hail against Marye's Heights across 
the river on the verj' day that this photograph was taken by Captain A. J. Russetl. the Government photog- 
rapher. EaHy that morning the I'nion guns opcnoil with a roar: at half past ten Sedgwiek's gallant Siirth 
Corps charged up the hill where nearly 13,000 of their oiinrHcies had fallen the pre\-ious December. 
Before the assault the 6eld artillen.' added its clamor to the heavy boom of the big guns, clearing the way 
for the intrepid Union columns which General Xewton led up the once deadly hill to >'ictoiy. 
lie) 
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WORKING THE 32-POUNDERS ON MAY 3, 1863 

With a charge of eight pounds of powder these sea-coast guns could throw a shot weighing 38,3 pounds 2,664 
yards, or over a mile and a half, with a ten degree muzzle etevation. The town spread out before the frowning 
weapons was thus easily within range. The pieces are mounted on siege carriages. Two men are handling 
the heavy swab which must reach a distance nearly twice the length of a man. The man at the nearest breech 
is just sighting; the crew are at attention, ready to perform their tasks. In a companion photograph, taken at 
the same time (pages 126 and 127 of Volume II), they can be seen waiting to load the piece in the foreground. 
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THE FEDERAL ARTILLERY AND 
ARTILLERYMEN 

Bv O. E. Hunt 

Captain, United States Army 

THE regular troops brought into "Washington for its 
defense at the outbreak of the war inchided two bat- 
teries of field-artillery of exceptional drill and discipline. The 
presence of these giins and men helped materially to allay 
the feeling of apprehension, and General Scott, in coniinand 
ot the United States army at the time, was able to assure the 
inhabitants that he could hold Washington against several 
times the number that the Confederates could then bring 
against him. as he knew from experience that the troops which 
had been hastily enlisted for the Southern cause were still in 
a very unprejiared state. 

Most of the organizations participating in the first battle 
of the war were untried and undisciplined. A few regular 
companies and batteries made a leaven for the mass, and 
among those Federal organizations that most distinguished 
themselves were Ricketts' and Griffin's regular field-batteries. 

About half-past two in the afternoon of July 21, 1861, 
these were ordered forward to the top of the Henry hill, 
«here the battle of Bull Run was raging hottest. They went 
witii afeeling that the regiments ordered to support them were 
unreliable. For a time there was a lull in the battle. But 
danger was cjbse at hand. No sooner had Ricketts taken up 
his position than his men and horses began to fall under the 
well-directed fire of concealed Confederate sharpshooters. Xo 
foe was visible, but death sped from behind fences, bushes, 
hedges, and knolls. The battery fought with desperate 





THE HENRY HOUSE— vVFTER RILL RVN 



THE 



IBTILLEHY CE>JTER OF THE KIRST CIVII. WAR BATTLE 



Thus stood the Henrj' house after the battle of Bull Run, on July 21, 186L The building is no longer hnbi- 
table — though the white plaster remaining shows that the destroying cannonade had not brought fin' in its 
train. At first not in the direct line of fire, the little home suddenly became the center of the flood-tide of the 
first real conflict of the Civil War when at two-thirty (Jeneral McDowell sent forward Ricketts' and Griffin's 
regular batteries. The former planted their guns within 1,500 yards of Captain (later Brigadier-General) 
John B. Imboden's Confederate batteries, which were stationed in a slight depression beyond. A terrific 
arUllery duel at once ensued. Old Mrs. Henrj', bedridden and abandoned by her relatives, lay alone in the 
house in an agony of terror till one of the first shots put an end to her life of suffering. The Thirty-third 
^%ginia could restrain themselves no longer, and without orders advanced ujwn the Federal batteries. In 
the dust they were mistaken for a supporting Federal regiment until within point-blank range they fired a 
volley which annihilated both batteries. Thenceforth the contending forces surged over the prostrate bodies 
frf cannoneers. Ricketts, severely wounded, was finally taken prisoner. At last Johnston's fresh troops arrived, 
the gray line surged forward, and the much-coveted g»ms were seized by the Confederates for the last time, 
fw-i] 
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courage. Griffin's battery took its place alongside. There 
were eleven Union g\ins powring shell into — what? Soon were 
uncovered no less than thirteen Confederate guns at short 
range. Tlie Confederate batteries were well supported. The 
Federal guns were not. 

The Confederate regiments, seeing the Union batteries 
exposed, were tempted to come out from their concealment. 
They pressed cautiously but stubbornly on Ricketts, whose 
battery, ail this time, was wholly occupied with the Confed- 
erate artillery. Griffin, absorbed in the fire of his guns against 
the opposing artillery, was astounded to see a regiment ad- 
vancing boldly on his right. He believed these troops to be 
Confederates, but was persuaded by other officers that they 
were his own supports. Instinctively, he ordered his men to 
load with canister and trained the guns on the advancing 
infantiy. Persuaded not to fire, he hesitated a moment, and 
the two batteries were overwhelmed. The supporting regi- 
ment fired one volley and fled. The two disabled batteries 
now became the center of the contest of the two armies. In 
full view from many parts of the field, the contending forces 
surged back and forth between the guns, over the prostrate 
bodies of many of the cannoneers. Ricketts, severely wounded, 
was finally taken by the Confederates and retained a pris- 
oner. Two more Federal batteries, one a regular organiza- 
tion, crossed the valley to take part in the fight, but were 
compelled to withdraw. 

Finally, with the appearance of Johnston's fresh troops, 
including more field-artillery, the tide was turned for the last 
time, and the much coveted guns remained in the hands of the 
Confederates. Four pieces of Arnold's battery, four of Car- 
lisle's battery, and five of the Rhode Island batter;', practi- 
cally all that were taken off the field, were lost at the clogged 
bridge over Cub Run. The entire loss to the Federals in 
artillery was twenty-five guns, a severe blow when ordnance 
was so precious. 





GENERAL GRIFFIN, WHO LED THE FIRST LIGHT BATTERY INTO WASHINGTON 



Major-General Charles Griffin stands in the center of his staff officers of the Fifth Army Corps, of which he attained command 
on April e. 18Bd. He was the man who led the first light Brtiller>- into Wasbin^on, the famous Battery D of the Fifth United 
States Artillery, known as the "West Point light Battery." When war nas threatening. Colonel Charles DelaBeld. then Super- 
intendent of the Military Academy at West Point, directed Lieutenant Charles Griffin, then of the Second Artillery and in- 
structor in the Tactical Department, to form a light battery of four pieces, with six horses to the piece, and enough men to 
make the command seventy strong. On February 15. 1S6I, it left for Washington with its four l!-pounder Napoleons. R^ 
organiied July 4th as Company D of the Fifth United States Artillery, its organizer promoted to its captaincy, its strength 
indeased to 118 men, and equipped with four 10-pounder Parrotts and two 12-pounder pm-howitzers. it proceeded to Arlington 
and thence to the battlefield of Bull Run. The "West Point Light Battery" was the first to enter the City of Washington in 
1861, irith Captuu Charles Griffin, and Lieutenants Henry C. Symonds and Alexander S. Webb, his subordinates. At Bull 
Run the battery was wrecked, nearly all its horses killed, and one third of its men either killed or woimded. At Wegt Point 
there is a memorial tablet to this battery bearing the following mimes: Bull Run, Mechanicsville, Hanover, Gaines's Mill, Mal- 
vern Hill, Manassas, Aniietam, Fredericksburg. Rappahannock, Wilderness, Spotsylvania. North Anna, Cold Harbor, Weldon , 
Appomattox. Geiund Griffin commanded the artillery at Malvern Hill, and as leader of the Fifth Coips he received the sumn- 
der of the arms of the Army of Northern Virpnia at Appomattox. The Maltoe Cross on the flag was the badge (A his corps. 
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McClellan was called to Washington and placed in com- 
mand, and immediately, by his great energy, tact, and pro- 
fessional skill, restored confidence. On his assuming command 
of the Military Dinsion of the Potomac, the field-artillery of 
the division consisted of no more than parts of nine batteries, 
or thirty pieces of various and, in some instances, unusual and 
unserviceable calibers. Calculations were made for an expan- 
sion of this force, based on an estimated strength of the new 
Army of the Potomac, about to be formed, of one hundred 
thousand infantry. 

Considerations involving the peculiar character and ex- 
tent of the force to be employed, the probable field and char- 
acter of the operations, and the limits imposed by the as yet 
undeveloped resources of the nation, led to the adoption, by 
General McClellan, of certain recommendations that were 
made to him by General W. F. Barry, his chief of artillery. 
The most important of these were; to have, if possible, three 
guns for each thousand men ; one-third of the guns to be rifled 
and either Parrott or Ordnance Department guns; batteries 
to be of not less than four nor more than six guns, and then 
followed a number of important recommendations concerning 
the tactical organization of the arm. 

A variety of unexpected circumstances compelled some 
slight modifications in these propositions, but in the main they 
formed the basis of the organization of the artillery of the 
Army of the Potomac. 

The supply of ordnance materiel before tlie Civil War 
was in large measure obtained from private arsenals and foun- 
dries. This sudden expansion in the artillery arm of the 
country overtaxed these sources of supply, and the Ordnance 
Department promptly met the requisitions of the chief of ar- 
tillery of the Army of the Potomac by enlarging, as far as 
possible, their own arsenals and armories. The use of contract 
work was in some instances the cause of the introduction 
of faulty materiel; and the loss of field-guns on several 




THE ONLY IXIOX BATTERY THAT FIRED OX YORKTOWN 



This photograph of May, 18fii. shows Ktilpral Balteiy Nd. 1 in front o( Yorktown. On May 3, 1864, all of Mcf'K'llan's eninrcling guns, 
vith the exception of two butU'rica, were waiting to open fire, and tliose two would liuvc l>ei-n ready in six hours mun; — when the ('onfed- 
eratra evacuated the works dcfendinf; llu' city. Firo was aolually opened, however, only from this one. It was armed with two 800- 
pounder and Gve 100-pounder Parrott rifled Riins. The garrison was one company of the famous First Connecticut Artillery, imdcr Cap- 
tain Burke. It was a great disappointment to the Federal artillerymen, who had worked for u month placing the batteries in position, 
that there was no chance to test their power and efficiency. McClellan has been criticised for dilatory tactics at Yorktonn. but many old 
soldiers dedoie that the army under his command inflicted as much damage and suffered far less than the victorious army directed by Grant 



WATCHING THE AP- 
PROACH OF A SHELL. 
YORKTOWN. MAY'. 186i 
This photograph of Bat- 
tery No. 4, planted for the 
bombardment of YorktowD, 
abows a sentinel on the 
watch, ready to give warn- 
ing of the approach of a 
shell and thus enable every 
man to seek shelter. Be- 
side him is the bomb- 
proof in which tlic troops 
remained under cover when 
the bombardment was con- 
tinuous. At Y'orktown. the 
Conlederates had an 8-inch 
mottar with wliich they diil 
rather indifferent shooting. 
but the moral effect on 
the Federal soldiers of the 
screeching sbells was great. 
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The caliber of these mortara 
was thirteen inches, and on 
oci-ount of their tremendous 
weight, 17,000 pounds, it 
required great labor to place 
them in position. The pn>- 
jectiles, which wei« princi- 
pally used for sea-coast 
operations, varied in wright. 
according to character. 
Their maximum wright 
was about TTO pounds, 
and these were Bred with a 
maximum of about seventy- 
five pounds of powder. 
The bore of this mortar is 
35.1 inches in length. Tliis 
was a ease of war's labor 
lost, as the Confederates 
left on May 3.1, and Me- 
Clellan's elaborate »ege bat- 
U-riea never had a cliaace. 




Sljf Itbnai ArtiUerg 



battlefields was laid to the breaking of gun-carriages. The 
Ordnance Department, however, was able to supply the defi- 
ciencies as soon as its own plants were running, and artillery 
oiHcers thereupon expressed their complete satisfaction. 

The field-guns were of two kinds — the 8-inch wrought- 
iron (lO-pounder) rifle and the smooth-bore Napoleon 12- 
pounder. The first was made by wrapping boiler-plate around 
an iron bar to form a rough cylinder, welding it together, and 
then boring it out and shaping it up. The second was gen- 
erally made of bronze, cast solid, then bored and prepared. For 
short ranges in rough coxmtry, the Napoleon gun was preferred 
to the rifle, as it carried heavier charges and the use of can- 
ister in it was more effective. 

The siege-guns, in which mobility was less important, 
were of cast iron. Owing to the length of bore and the rela- 
tively small diameter, these guns were also usually east solid. 
One of these pieces, the Parrott, was strengthened by a 
wrought-iron cylinder shrunk over the breech. 

Sea-coast guns were generally of cast iron, and the best 
types were cast hollow and cooled by the Rodman process of 
playing a stream of water on the interior of the tube while the 
exterior was kept hot, thus regulating the crystallization of the 
iron and increasing its durability. To some of the sea-coast 
guns the Parrott principle of construction was applied. 

The imperfectly equipped batteries which were left to 
the Army of the Potomac after the First Bull Run consisted, 
as has been noted, of only thirty guns. These had six hundred 
and fifty men and four liimdred horses. 

When the army took the field, in March, 1862, the light 
artillery consisted of ninety-two batteries of five hundred and 
twenty guns, twelve thousand five hundred men, and eleven 
thousand horses, all fully equipped and in readiness for field- 
service. Of this force, thirty batteries were regular and sixty- 
two volunteer. During the short period of seven months, all 
the immense amount of necessary materiel had been issued and 
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FIFTY-NIXE AND A HALF TONS OF ORDNANCE EMPLACED IN VAIN 



These mortars of Battery No. 4 were ready to let loose a stream of fire upon Yorktown on the night of May 3d. 
But that very night the Confederate host secretly withdrew. The great weight of the projeetiles these 
guns cotild throw was suffident to cra.sh through the deck of a battleship. For that reason such mortars were 
generally used for sea-coast fortifications. The projectiles weighed up to 770 pounds. At times, the big 
mortars were used for siege purposes, although their great weight — 17.000 poiin<ls — made them difficult to 
emplace in temporary works. For thirtj- days the Vnion artillerymen had toiled beneath the Virginia sun 
putting the seven gigantic weapons, seen on the left-hand page, into place. Their aggregate weight was 
119,000 pounds, or fiftj'-nine and a half tons. By garrisoning Yorktown and forcing the Federals to place 
such huge batteries into position — labor like moles at these elaborate, costly, and tedious siege approaches — 
Genera] Magnider delayed the Union anny for a month, and gained precious time for General IjCc to 
strengthen the defenses of the threatened Confederate capital, while Jackson in the Valley held off three 
more Federal armies by his brilliant maneuvering, and ultimately turned upon them and defeated two. 
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the batteries organized, except that about one-fourth of the 
volunteer batteries had brought a few guns and carriages with 
them from their respective States. These were of such an odd- 
assortment of calibers that there was no uniformity with the 
more modern and serviceable ordnance with which most of the 
batteries were being armed, and they had to be replaced with 
more suitable materiel. Less than one-tenth of the State bat- 
teries came fully equipped for ser%'ice. 

When the Army of the Potomac embarked for Fort 
Monroe and the Peninsula, early in April, 1862, fifty-two 
batteries of two hundred and ninety-nine guns went with that 
force, and the remainder that had been organized were scattered 
to other places. General McDowell and General Banks taking 
the greater portion. When Franklin's division of McDowell's 
corps joined MeClellan on the Peninsula, it took with it four 
batteries of twenty-two guns; and McCall's division of Mc- 
Dowell's corps, joining a few days before the battle of Mechan- 
iesville, also kept its artillery, consisting of the same number of 
batteries and guns as Franklin's. This made a grand total of 
sixty field-batteries of three hundred and forty-three guns with 
the Federal forces. 

The instruction of a great many of these batteries was 
necessarily defective at first, but the volunteers evinced such 
zeal and intelligence, and availed themselves so industriously 
of the services of regular officers, that they made rapid prog- 
ress and attained a high degree of efficiency. 

The Confederates having taken a position at Yorktown 
and erected strong works, a regular siege of the place was 
ordered. Reconnaissances were made by the artillery and en- 
gineer officers to locate the works. A siege-train of one hun- 
dred and one pieces was sent down from Washington, and field- 
batteries of 12-pounders were also used as guns of position. 
The First Connecticut Heavy and the Fifth New York Heavy 
Artillery were in charge of the siege-train, and had for its oper- 
ation a total of twenty-two hundred men. 




The three photographs on this page give bits of daily 
canip-life wilh the tight artiilery. In the top photo- 
graph Major Asa M. Cook, of the Eighth Massachu- 
setts Light Batter;', who also liad teniporarj- coainiaiKl 
of the First, sits his horse before liis tent. In the center 
tlie artillerymen of tlic First Massachusetts Light Bat- 
tcrj' arc dining in camp at their ease. Below appear 
the simple accommodations that sufficed for Lieutenant 
Josiah Jorkcr, of llie same batterj'. The First Massa- 
chusetts was mustered in August 27, 1801, and saw its 
full share of service. It fought through the Peninsula 
campaign, assisted in checking Pope's rout at Bull Run, 
August 30, 18()^, and covered the retreat to Fairfax 
t'oiirt House, September Isl. It ser\cd at Antietam, 
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DI.WKR T[MF, 
FIRST M.\SSACHlSE'rrS LIGHT BATTKKV IN I AMP 

Fredericksburg, and Gettysburg; at the Wilderness niul 
in the "Bloody Angle" at Spotsylvania the followiii:! 
year. It fought at Cold Harbor, and went to Pcter-- 
burg, but returned to Wa.shington with the vetenin 
Sixth Army Torp-s to defend the city from EarljV 
attack. It then accompanied Sheridan on his Shenan- 
doah Valley campaign iind fought at the battle of 
Opequon. It was mustered out, Octolwr 10, 1864. at 
the expiration of its term. The Eighth Batterj' of 
Massachusetts Light Artillerj' was orgjiiii/.ed for six 
months" service Jime 24, 1862. It fought at the second 
battle of Bull Run, at South Mountain, and Antietam. 
The regiment was mustered out November 29, 1862. 




LIEUTENANT JOSIAH JORKEH. WITH THK 
FIRST MASSACHUSETTS ARTILLERYMEN 



tri|P M^hnai ArttUrry * 

Fourteen batteries of seventy-five guns and forty mortars 
were established across the Peninsula, the work of constructing 
tmplacenients ijegiiining on April 17th and ending on May 3d. 
During the night of May 8d, the Confederates evacuated York- 
town, and the Federal troops took possession at dayUght on 
the 4th. 

The pecuharities of the soil and terrain in the vicinity of 
the opposing works made the labor of installing the siege- 
artillery very great. The heavier guns would often sink to 
the axles in the quicksand, and the rains added to the uncom- 
fortable work. The efforts of tlie strongest and most willing 
of the horses with the heavy materiel fre^iuently did not avail 
to extricate the guns from the mud, and it became necessary 
to haul them by hand, the cannoneers working knee-deep in 
mud and water. The First Connecticut Heavy Artillery and 
the Fifth New York Heavj' Artillery excelled in extraordinary 
perseverance, alacrity, and cheerfulness. 

The effect of the delay to the Army of the Potomac was 
to enable the Confederates to gain strength daily in prepara- 
tion for the coming campaign. All the batteries of the Union 
line, with the excejition of two, were fully ready to open fire 
when the Confederates evacuated their positions, and these 
two batteries would have been ready in si-\ hours more. Cir- 
cumstances were such, however, that fire was actually opened 
from only one battery, which was armed witli two 200-pounder 
and five 100-poinider Parrott rifled guns. 

The ease witli which these heavy guns were worked and 
the accuracy of their fire on the Confederate works, as after 
ward ascertained, were such as to lead to the belief that the 
Confederates would have suffered greatly if they had remamed 
in tlie works after the bombardment was opened. The desired 
result, however, had been achieved. Tlie Union arnn had 
been delayed a month, and precious time had been gained for 
General Lee to strengthen the defenses of Richmond «hde 
Johnston held off his formidable antagonist. 
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COWAN AND HIS MEN, MAY, 1862, JUST AFTER THE FIRST FIGHT 



These four officers of the First New York Independent Battery seated in front of their tent, in camj) on the 
left bank of the Chickahominy River, took like veterans, yet a year of warfare had not yet elapsed ; and their 
first taste of powder at Lee'.s Mills had just occurred. First on the left is Andrew Cowan (later brevet- 
iieutenant-colonel) , then lieutenant commanding the battery (lie hjid been promoted to captain at 
Lee's Mills, but had not yet received his captain's commission). Next is First-Lieutenant William P. Wright 
(who was disabled for life by wounds received in the battle of Gettysliurg), Lieutenant William H. Johnson 
(wounded at Gettysburg and mortally wounded at Winchester), and Lieutcnsmt Theodore Atkins, sunstruek 
during the fierce cannonade at Gettysburg, July 3, 1863, and incapacitated for further service in the army. 
Private Henry Hiser, in charge of the ofiicers' mess at the time, is leaning against the tent-pole. The first 
Independent Battery of Light Artillery from New York was organized at Auburn and mustered in November 
23, 1861. It was on duty in the defenses of Washington until March, 1862, when it moved to the Peninsula 
by way of Fortress Monroe. Its first action wa.s at Lee's Mills, April 5, 1861; it took part in the siege of 
Yorktown, and fought at Lee's Mills again on April 16th. It served throughout the Peninsula campaign, 
and in all the big battles of the Army of the Potomac throughout the war. It helped to repulse Early's 
attack on Washington, and fought with Sheridan in the Shenandoah. The battery lost during its service 
two o£Scers and sixteen enlisted men killed and mortally wounded and thirty-eight enlisted men by disease. 
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To the patient and hard-working Federal artillerymen, it 
was a source of keen professional disappointment that, after 
a month's exacting toil in placing siege-ordnance of the heavi- 
est type, the foe did not give them a chance to test its power 
and efficiency. 

It was found by the Federals that the Confederate works 
about Yorktown were strong. The chief engineer of the Army 
of the Potomac reported that the outline of the works im- 
mediately surrounding the town was almost the same as that 
of the British fortifications of Cornwallis in the Revolution, 
but that the works had been thoroughly adapted to modern 
warfare. Emplacements had been finished for guns of heavy 
type, of which about ninety-four could have been placed in 
position. The Federals captured fifty-three guns in good 
order. 

From Yorktown to the front of Richmond, and on the 
march to the James, the gallant efforts of the artillery seconded 
the work of the other arms through the battles of Williams- 
burg, Hanover Court House, Fair Oaks, Mechanicsville, in- 
cluding Gaines' Mill, Savage's Station, Glendale, and Malvern 
Hill. As General W. F. Barry has stated, " These services were 
as creditable to the artillery of the United States as they were 
honorable to the gallant officers and enlisted men who, stnig- 
gHng through difficulties, overcoming obstacles, and bearing 
themselves nobly on the field of battle, stood faithfully to their 
guns, performing their various duties with a steadiness, a de- 
votion, and a gallantry worthy of the highest commendation." 

At Malvern Hill the artillery saved the army. The posi- 
tion was most favorable for the use of guns. The reserve artil- 
lery, under Colonel H. J. Hunt, was posted on the heights in 
rear of the infantry lines. Sixty pieces, comprising principally 
batteries of 20-pounders and 32-pounders, had a converging 
fire from General Porter's line, and all along the crest of the 
hill batteries appeared in commanding positions. The First 
Connecticut Heavy Artillery again distinguished itself for the 




COWAN'S BATTERY ABOUT TO ADVANCE ON RLAY 4, 1862 

THE NEXT DAY IT LOST ITS FIRST MEN KILLED IN ACTION, AT THE BATTLE OF WILLIAMSBURG 



Lieutenant Andrew Cowan, commanding, and First-Lieutenant William F. Wright, sit their horses on the 
farther side of the Warwick Ri\-er, awaiting the order to advance. After the evacuation of Yorktown by the 
Confederates on the previous night, Lee's Mills became the Federal left and the Confederate right. The 
Confederate earthworks are visible in front of the batterj'. This spot had already been the scene of a bloody 
engagement. The First Vermont Brigade of Genera! W. F. Smith's di\ision. Fourth Corps, had charged 
alongthe top of the dam and below it on April 16thandhadgained the foremost earthwork, called the "Water 
Battery. " But General Smith received orders not to bring on a general engagement. The Vermonters were , 
withdrawn, suffering heavily from the Confederate fire. Their dead were recovered, under a flag of truce, a 
few days later. The "slashing" in the foreground of this photograph was in front of earthworks erected by 
Smith's division after the withdrawal of the Vermonters. The earthworks themselves were about two hun- 
dred yards to the rear of this " slashing, " and were occupied by the First New York Battery in the center, and 
strong bodies of infantry to its left and right. The battery is seen halted where a road ran, leading to the 
Williamsburg road. Loaded shells had been planted inside the Confederate works, so that the feet of the 
horses or the wheeb of the guns passing over them would cause them to explode. The battle of Williamsburg 
or "Fort Magruder" was fought on May 5th. In that battle the battery lost its first men killed in action. 
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tremendous and skilful labors of placing its heavy guns on 
the crest. 

During the entire morning of July 1st there was con- 
stant artillery fire. As often as bodies of the Confederates 
appeared within close range, the canister sent among them 
from the batteries on the crest was sufficient to drive them 
back to cover. General Magruder was sent by Lee against 
the Union lines in a supreme effort to break them, but his men 
never approached near enough to threaten the security of the 
Federal batteries. Some of the guns that were in exposed 
positions were limbered up and withdrawn to more secure 
positions, and there again opened fire on Magruder's advance. 
Part of the front line of the Confederates reached a position 
where the men could neither advance nor retire, but had to 
hug the inequalities of the ground to avoid the rain of canister. 

Repeated efforts were made by the Confederates to pierce 
the Union line and get among the batteries that were creat- 
ing such havoc, but the tenacity of the infantry line, bravely 
assisted by the guns ma^ed behind it and sending destruction 
over it into the ranks of the foe, made it an impossible feat. 
The Confederates were repulsed, and the Federal army at last 
obtained rest from that fearful campaign. The artillery had 
saved it in the last great fight. 

The Union Army of Virginia, under General John Pope, 
was organized on the day that the battle of Slechanicsville 
was fought, June 26, 1862. When the Peninsula campaign 
was over, and it was decided to withdraw McClellan, the main 
Federal army in front of Washington became that of Gen- 
eral Pope, whose artillery as at first organized consisted of 
thirty-three batteries. 

Pope's first duty was to prevent the concentration of all 
the Confederate armies on McClellan as the latter was with- 
drawing. Pope accordingly advanced on Culpeper Court 
House. Just after his leading troops passed that point, and 
before they reached the Rapidan, on the line of the Orange 





FLYING ARTILLERY" IN THE ATTEMPT ON RICHMOND 



THE CANNONEERS WHO KEPT UP WITH THE CAVALRY — IN THIS SWIFTEST BRANCH OF THE SERVICE 
EACH MAN RIDES HORSEBACK 

Here are drawn up Harry Benson's Battery A, of the Second United States Artillery, and Horatio Gates 
Gibson's Batteries C and G, combined of the Third United States Artillery, near Fair Oaks, Virginia. They 
arrivedtherejnsttoolate to take part in the battle of June, 1862. By "horse artillery, "or "flying artillery" 
as it b sometimes called, is meant an organization equipped usually with 10-pounder rifled guns, with all 
hands mounted. In ordinary light artillery the cannoneers either ride on the gun-carriage or go afoot. In 
"flying artillery "each cannoneer has ahorse. Thisformisby far the most mobile of all, and is best suited to 
accompany cavahy on account of its ability to travel rapidly. With the exception of the method of mounting 
the cannoneers, there was not any difference between the classes of field batteries except as they were divided 
between "light" and "heavy. " In the photograph above no one is riding on the gun-carriages, but all have 
separate moimts. Battery A of the Second United States Artillery was in Washington in January, 1861, and 
took part in the expedition for the relief of Fort Pickens, Florida. It went to the Peninsula, fought at Me- 
chanicsville May 23-24, 1862, and took part in the Seven Days' battles before Richmond June 25th to July 
1st. Batteries C and G of the Third United States Artillery were at San Francisco, California, till October 
1861, when they came East, and also went to the Peninsula and served at Yorktown and in the Seven Days. 
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and Alexandria Railroad, they encountered the foe. This 
brought on the battle of Cedar Mountain, the first engage- 
ment of tiie campaign, August 9th. Coutact of the advance 
troops occurred in the morning, and, beginning at noon, the 
artillery duel lasted until about three o'clock in the afternoon. 
Then the infantry engagement began, and resulted in the 
Federal troops being pushed back. The Confederates fol- 
loM'ed the retiring troops until I'ederal reenforcements arrived. 
" Unaware of this," says J. C. Ropes, " Jackson undertook, in 
his anxiety to reach Culpeper before morning, to shell the 
Federal troops out of their position, but succeeded in arousing 
so many sleeping batteries that he shortly discontinued his 
cannonade, Jiaving suffered some loss. The battle of Cedar 
Mountain was over." The Union troops lost one gun, mired 
in the mud ^vhile withdrawing. 

Pojie retired across the Rappahannock and Lee concen- 
trated his entire army against him. At the Rappahannock, the 
commanding positions of the Union artillery on the left bank 
enabled it to get a superiority of fire over the Confederate 
guns, which proved very distressing to Lee and baffled his first 
attempts to cross. 

From the Rappahannock to Gainesville, the artillery had 
little opportunity to go into action. The marching and coun- 
termarching by both armies, each under the impression that 
tiie other was retreating, finally brought them together on 
tile field of Gainesville, on August 28th. In this sanguinary 
fight the losses were great, the artillery sustaining its full 
proportion. 

Pope's problem was now to prevent the union of Long- 
street and Jaekson. At Groveton, near the old Bull Run 
battle-ground, another bloody encounter took place, and the 
character of the fighting can best be understood when it is re- 
lated that the men of General Hatch's division, after fighting 
for three-quarters of an hour in close range of tlie foe, retired 
in good order, leaving one gun in the hands of the Southerners. 




A BATTERY THAT 
POL'GIIT I.V MANY CAM- 
PAIGNS— " KNAPS" 

The upper pholugnipli i,< of 
Indepentldlt ItiLtti'ry ¥, of 
PeniLiylvania Light Artillirj-, 
known us Knap's Batti'ry, 
niter its tSLptaiD, Josrpli M. 
lump. Here the hiittery Ls 
witlun a strong furtiRrution, 
fjuarded by a "slashing" of 
trees with branches pointing 
outward, visible beyond tlw 
walls. At Anlictam. where 
the b«ttery distinguished it- 
self, theiB were no entcench- 
menta to protect it from the 
fire of the Confederates; >-et, 
piactic«]ly unsupported, it 
broke up two charges in 
the thick of tbe action. Then 
McClellna's limg-ranfte guns 
matcfiolly assisted Ihe I'nion 
Advance, but later in the liay 
the demand for artillery was 
so great that when General 
Hanonck asked for more to 
assist his attenuated liw, he 
could not get them until he 
filuUl]' iHiTTOwed one batter^' 
from Franklin, .\fter the 
battle ended (Septeniher IT. 
IStti) and the Confed<-mtes 
withdrew to the south side of 
the Potomac, General Porti^r 
resuK-ed to capture some of 
the Confederate guns eom- 
[1-3] 




iie.\uqi:artkrs kirst urtgadk horse AHTH-LKRV, 

BRANDY ST.vriON, .sEPrKMKKH. IHii:! 

Here arc some fiJkiwr.sdf I(rigudier-C Inieral Janii-.i Mmliwrn RoIhtI- 

son. who won proinotiim as chief of liorse artillery on many 

field,<. from the Pniinsiila lo llu- Virginia eampaipis of IWH. 

The hor.se iirtillity was attaclii-il to the caviilry Irin-e. 



nianrliiig llie f„rcL-i. One of 
til.- 6ve im-ms tak.'n in this 
exphnt on the night of S'p- 
teuilier Dllh was a gun wliieh 
linil lieen captured by the 
( cinfiilenites at the Fin-t 
RliII Run. from Griffins ]iat- 
lery. D irf the Fifth Inited 
ytati-s Artillerj-. There is an- 
iillier plKili^rapli of K'nap'.i 
battery in Volunic 11, page 
(il. It was orgiLiilzed at Point 
of Rocks, Maryland, from a 
eompany tornicd for the 
Sixty-third Pennsylvania and 
surplus men of the Twen- 
ty-eighth Pennsylvania In- 
fantry in September, 1801. 
Its service im-ludi-d Pope's 
campaign in Northern Vir- 
ginia, beside the Maryland 
campaign which culminated 
at Antietoni. Its next im- 
jMirtant campaign was that of 
Chaneellorsville, and then 
came the Gettysburg earn- 
paign- Tilt scene of its ac- 
tivities was tlti-n transferred 
to the WesU where it fought at 
Cliatlaiiiioga. I.(Kikoiit Moun- 
tain and Missionary R>dfic. 
It wa.-i with SluTinan in the 
.\tluntii conipaigii. man-lieil 
n'ilK him to llu' sea, and 
n^tiim'tl to Washingtim 
with llie Army ..f Ge.tfgi.. in 
lime for the Grand Review, 
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The Confederates afterward said of this incident that the gun 
coTitiniied to fire ^]ntil they were so close as to have their faces 
burnt by the discliarges. Higher praise than this surely co^^hi 
not have been given the troops of either side. 

Then followed the Second Battle of Manassas, a defeat 
for the Union army, but a hard-fought battle. The artillery 
continued to fire long after the musketry engagement had 
ceased, and after darkness had set in. The Federal army re- 
tired. General Pope claims not to have lost a gun, but I^ee's 
report states that thirty pieces of artillery were captured dur- 
ing the series of battles. With the battle at Chantilly the cam- 
paign closed, and the Federal armies were again concentrated 
around Washington. 

Early in September, Pope was relieved, and the Army of 
Virginia passed out of existence. I^ee crossed into Mary- 
land; McClellan moved up the Potomac with the reorganized 
Army of the Potomac, and the encounter came at Antietam, 
but in the mean time Harper's Ferry had again been taken by 
the Confederates, and seventy-three pieces of artillery and 
thousands of small arms were added to their store. 

On the high ground in the center of his position at An- 
tietam, McClellan placed several batteries of long-range guns. 
From this position almost the whole of the field of battle could 
be seen, and, further to the left, where the batteries of the Fifth 
Corps were placed, a still more complete view could be ob- 
tained. The conformation of the ground was such that nearly 
the entire Confederate line was reached by fire from these cen- 
tral Federal batteries. The Union advance was assisted mate- 
rially by their fire, but several of them were effectively shelled 
by the Confederates, who, however, on their counter-attacks, in 
turn suffered severely from the fire of the Federal guns. 

At 10 A.5I., September 17th, two of Sumner's batteries 
were being closely assailed by Confederate sharpshooters, and 
Hancock formed a line of guns and infantry to relieve them. 
Cowan's battery of 3-inch guns, Frank's 12-pounders, and 





FROM PRIVATE TO BRIGADIER-GENERAI^-ROBERTSON, A CHIEF OF ARTILLERY 
WHO HELPED THE FEDERALS TO WIN GETTYSBURG 



Twenty-three years before the war Brigadier-General James Madison Robertson (first on the left above) 
was a private in battery F of the Second United States Artillery-. Between 1838 and 1848 he became corporal, 
then artificer, and finally quartermaster-sergeant. On Jime 28th of that year he was made second -lieuten- 
ant, and four years later first-lieutenant. It was not until May 14, 1861, that he attained hi,s captainqr. 
Then came war, and with it rapid advancement. His quarter of a century of preparation stood him in good 
stead. In the next four years he was promoted as many times for gallant, brave, and distinguished services 
on the field, attuning finally the rank of brigadier-general. WTiilc Plea-sonton's cavalry at Gettysburg was 
preventing Stuart from joining in Pickett's charge, Robertson led the horse artillery which seconded the 
efforts of I^easonton's leaders, Gregg and Buford and Kilpatrick. whose exploits were not second to those of 
the infantry. For gallant and meritorious .ser^-iee in this campaign Robertson was promoted to lieutenant- 
colonel. He had been promoted to major for Iiis pallautr>' at the battle of Gaines' Mill on the Peninsula. He 
was made colonel May 31, 1864, for gallant and meritorious ser\ice in the battle of Cold Harbor, and briga- 
dier-general for dbtinguished service while chief of horse artillerj' attwhed to the .\rmy of the Potomac 
during the campaign from May to Aiigiist, 1864, including the battles of the Wilderness, Cold Harbor. 
Hawes' Shop, and Tre%'ilian Station. He died, a soldier "full of years and honors," January 24, 189X . 




Cothran's rifled guns, with their supporting infantry, a brig- 
ade, drove away the threatening skirmishers and silenced the 
Confederate batteries. 

The demand for artillery was so great that when General 
Hancock asked for more guns to assist his attenuated hne, the 
request could not be complied with. However, he borrowed, 
for a time, from Franklin, one batten,', and when its ammuni- 
tion had been expended, another was loaned him to replace it. 

The battle ended Septeml>er 17th. On the night of the 
18th tlie Confederates withdrew, and by the 19th they had es- 
tablished batteries on the south side of the Potomac to cover 
their crossing. Porter determined to clear the fords and cap- 
ture some of the guns. The attempt was made after dark of 
that day, and resulted in the taking of five guns and some of 
their equijiment. One of these had been taken by the Confed- 
erates at the First Bull Run, and belonged to Battery D 
(Griffin's), Fifth United States Artillery. 

We now follow the fortunes of the army to Fredericks- 
burg. Sumner, with fifteen brigades of infantrj' and thirteen 
batteries, arrived on the banks of the Rappahannock before a 
large Confederate force was able to concentrate on the opposite 
shore, but no attempt was made to cross until just before the 
battle of December 13, 1862. Genera] Hunt, on the day of the 
fight, had one hundred and forty-seven guns on the crest above 
the left bank of the river, in position to command the crossing, 
and the ground beyond. Besides these, twenty-three batteries, 
of one hundred and sixteen guns, crossed the river at the lower 
bridges, and nineteen batteries, of one hundred and four guns, 
crossed with Sumner's command. The Federal guns were prin- 
cipally 3-inch rifles, 20-pounder Parrotts, and i'/ij-inch siege- 
guns. They engaged the Confederates at close range, and the 
duel was terrific. The reserve line, on the crest of the left bank, 
aided with all its power, but the result was disastrous to the 
Federal arms. 

We caimot follow the fortunes of the heroes through all 
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LIGHT ARTILLERY "IN RESERVE "—WAITING ORDERS 



It is no parade-ground upon which this splendid battery is drawn up, as the untrodaen daisies plainly show. 
Thus the waving fields of Gettysburg smiled on those July days of 186S — ^until the hoofs and wheels had 
trampled all green things to the earth, where they lay crushed beneath the i>rostrate forms of many a brave 
soldier of the North and South fighting for what each thought the right. This battery is standing in reserve. 
At any moment the notes of the bugle may ring out which will send it dashing fonvard across field and ditch 
to deal out death and face it from the bullets of the foe. The battcrj' was evidently ser\'ing with infantry, 
as the cannoneers have no mounts. Thej are standing beside the gun-carriages, upon which they will leap 
when the battel^' moves forward. It was no easy matter for them to retain tlieir seats as the heavy wheels 
cut throi^ the grass and flowers and rebounded from hummocks and tilted sharply over stones. At any 
moment a horse might fall crippled, and it was their duty to rush forward and cut the traces, and jump 
aboard again as the gun drove around, or, if necessary, over the wounded animal. The latter was harder 
tor an artilleryman who loved his horses than facing the screaming shells and whistling bullets at the front. 



[ft JFtbrral Arttlkrg 




the vicissitudes of the following campaigns. On the Gettys- 
burg field the artillery again contested with the Confederates 
in probably the most stubborn fighting of the war. General 
Meade had three hundred guns. The Federal advance was at 
first gradually forced back to Cemetery Hill, where General 
Doubleday rallied his troops, and his artillery did excellent 
service in checking the foe. He relates that the first long line 
that came on from the west was swept away by the Federal 
guns, which fired with very destructive effect. On the second 
day, the angle at the peach orchard furnished opportunities for 
nearly every phase of an artillery combat. " The power of the 
arm in concentration was well illustrated, the splendid devo- 
tion with which its destructive force was met and struggled 
against fixed our attention, and the skilful tactics by which 
its strength was husbanded for the decisive moment are espe- 
cially to be praised." 

Two Pennsylvania batteries on Cemetery Hill which had 
been captured by the Confederates were recovered in a gallant 
manner. The cannoneers, so summarily ousted, rallied and 
retook their guns by a vigorous attack with pistols, handspikes, 
rammers, stones, and even fence rails — the '* Dutchmen " show- 
ing that they were in no way inferior to their " Yankee " com- 
rades, who had been taunting them ever since Chancellorsville. 
After an hour's desperate fighting the Confederates were driven 
out with heavy loss. 

The Federal artillerj'' from Little Round Top to Ceme- 
tery Hill blazed " like a volcano " on the third day of the fight. 
Two hours after the firing opened, the chief of artillery, with 
the approval of General Meade, caused his guns to cease firing 
in order to replenish their ammunition supply. This deceived 
the Confederates, and Pickett's famous charge was made. 
No sooner was the advance begun than the Federal artillery 
belched forth all along the line, firing only at the approach- 
ing infantry. The brave assailants advanced even to the 
muzzles of the guns, the mass gradually diminishing as it 






A VETERAN BATTERY FROM ILLINOIS, NEAR MARIETTA IN THE ATLANTA 

CAMPAIGN 



Battery B of the First Illinois Light Artillery followed Sherman in the Atlanta campaign. It took part in the 
demonstrations against Resaca, Georgia, May 8 to 15, 1864, and in the battle of Resaca on the 14th and 15th. 
It was in the battles about Dallas from May 25th to June 5th, and took part in the operations about Marietta 
and against Eenesaw Moimtain in June and July. During the latter period this photograph was taken. The 
battery did not go into thk campaign without p^e^•ious experience. It had already fought as one of the eight 
batteries at Port Henry and Fort Donelson, heard the roar of the battle of Bhiloh, and participated in the 
sieges of Corinth and Vicksburg. The artillery in the West was not a whit less necessaiy to the armies than 
that in the East. Pope's brilliant feat of arms in the capture of Island No. 10 added to the growing respect 
in which the artillery was held by the other arms of the ser\'ice. The effective fire of the massed batteries at 
Miirfreesboro turned the tide of battle. At Chickamauga the Union artillery inflicted fearful losses upon the 
Ctaifederates. At Atlanta again they counted their dead by the hundreds, and at Franklin and Nashville the 
guns miuntMued the best traditions of the Western armies. They played no small part in winning battles. 



approached. Their comrades watched them breathlessly until 
they disappeared in the cloud of smoke. Only a few disorgan- 
ized stragglers were finally swept back. The deadly canister 
had broken the spirit of that great Army of Northern Virginia. 

In the West, the value of the artillery was no less than in 
the East. It will be impossible to notice the minor affairs 
in which field-batteries took an active and a decisive part. In 
Missouri particularly was this the case. General Lyon, before 
his untimely death, used this effective weapon to its full capac- 
ity, as did Pope, Fremont, Grant, and the other Union leaders 
who participated in shaping up the campaign against the Con- 
federacy in Missouri and Kentucky. 

Early in 1861 the Confederates took possession of a hne 
from Columbus to Bowling Green, Kentucky. Forts Henry 
and Donelson were in the center, and formed the keystone of 
the arch. Grant saw their value, and directed himself to their 
capture. He obtained permission from Halleck and McClel- 
Ian to reconnoiter up the Tennessee and Cumberland rivers, 
and sent General C. F. Smith with two brigades from Paducah. 

On the strength of Smith's report, Grant made strong 
representation to Halleck, his immediate superior, that the 
move was advisable. After some delay, the orders were issued, 
and Grant moved up the Tennessee with seventeen thousand 
men. The immediate assault on Fort Henry was threatened 
by General McClernand, with two brigades, each having two 
batteries. The work was a solidly constructed bastion fort with 
twelve guns on the river face, and five bearing inland. It was 
evacuated without attack from the land forces, as the gunboat 
bombardment was sufficient to drive out the defenders, but not 
without considerable damage to the fleet. 

Fort Donelson, on the Cumberland, was the next objective. 
On the 8th of February, 1862, Grant telegraphed to Hal- 
leck that he proposed to take Fort Donelson with infantry and 
cavalry alone, but he moved out from Fort Henry with fifteen 
thousand men and eight field-batteries. Some of the guns were 
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The First Wisconsin Independent Uattery of Liglit Artillery saw most of its service in Tennessee, Mississippi, 
and Louisiana. Its first active work was in the Cumberland Gap campaign, from April to June, 18fii. It 
accompamed Sherman's Yazoo River expedition in December, 1862, and went on the expedition to Arkansas 
Post in January, 1863. At the siege of ^'icksbu^g it participated in two assaults, May 19th and 28d, and 
after the fall of Vicksburg, July 4th, it went to the siege of Jackson, Mississippi. The battery was then re- 
fitted with SO-pounder Parrotts, and ordered to the Department of the Gulf. It left New Orleans April 22, 
1864, to go on the Red River campaign. This was taken by the Confederate photographer, A. D. Lytle. 



Battery C of the 
First Illinois 
Light Artillery 
served throughout 
the Western cam- 
paigns and accom- 
panied Sherman 
on bis march to 
the sea. It took 
part in the siege 
of Savannah, De- 
cember 10 to 21, 
1864, and served 
throughout the 




campaign of the 
Carolinas, Janu- 
ary to April, 1865. 
After being pres- 
ent at the sur- 
render of John- 
ston and his army, 
it marched to 
Washington via 
Riclimond, and 
took part in the 
grand review. It 
was mustered out 
on June 14, 1865. 



OFnCERS OF A UGHT BATTERY THAT MARCHED TO THE SEA 
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20- and 24-pounders, rifles, and howitzers. Grant's fifteen 
tliousaiid men found themselves confronted by about twenty 
thousand entrenched. SIcClernand pressed to the riglit, up the 
river. His artillery was very active. Sometimes acting singly, 
and then in concert, the batteries temporarily silenced several of 
those of the Confederates and shelled some of the camps. Out- 
side the main work, about fourteen hundred yards to the west, 
the Confederates had, after the surrender of Fort Henry, con- 
structed a line of infantry entrenchments, which circled thence 
to the south and struck the river two and one-quarter miles from 
the fort. The guns of eight field-batteries were placed on 
this hne. 

On the loth, McClernand's right was assailed and pressed 
back, and a part of the garrison escaped, but Grant received 
the unconditional surrender of about fourteen thousand men 
and sixty-five guns. His own artillery had not increased be- 
yond the eight batteries with which he marched from Fort 
Henry. These were not fixed in position and protected by 
earthworks, but were moved from place to place as necessity 
dictated. 

The l)rilllant feat of arms of Pope and his command in the 
capture of Island No. 10 added to the growing respect in which 
the artillery was held by the other combatant arms. 

About seven in the morning on April 6. 1862, the Confed- 
erate artillery opened fire on the Union camps at Shiloh. There- 
upon ensued one of the most sanguinary conflicts of the whole 
war. Although the Federal artillery was under the direct or- 
ders of the division commanders, the fighting was so frag- 
mentary that no concerted attempt was made to use tlie batteries 
until, on the retirement of Hurlhut to the vicinity of Pittsburg 
Landing, some batteries of heavy guns were placed in position 
to cover the possible retirement of the troops from the front. 
About forty guns were tuiaily assembled, and their work had 
an important part in saving the army, for this group of bat- 
teries was a large factor in repulsing the attempt of the 
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HEAVV ARTILLKRY TEIAT MADK MARVKLIJ>tS INFANTRY-DRILLING BEFORE THE WILDERNESS 
Save for the drills in the forta alxiut Washington, the bif; li(«vy nrtillery rcgimonts with a i7omplcin«>t uf 1.800 meo had an easy time 
*t Brst. But in 1S01. when Genenil Grant took mmmaml of the armies in the 6eld, the heavy artillery regiments in the vicinity of 
Washington were brigaded, provisionally, for service at the front. On May 19th, at the battle of Spotsylvania, the veterans 
cracked no end of jokes at the eicpense of the new troops. "How are you, heaiies?" they would cry, "Istluawork heavy enough 
for you ? You're doing well, my son'*. If you keep on like this a couple of years, you'll learn all the tricks of the trade." They 
had no more such comments to make after they had seen the "heavies" in action. They bore themselves nobly. Many of 
the sei'erest casualties during the war were sustained by the heavy artillerist.'^ in the Wilderness campaign and at Petersburg. 




A LIGHT BATTERY THAT I'X)l'GHT BEFORE PETERSBURG— THE 17TH NEW YORK 



The Sevent«enth Independent Battery ol New York Light Artillerj-, known as the "Orleans Battery," was organized at Lockpori, 
New York, and musteved in August 16, 1868. It remained in the artillery camp of instruction and in the defenses of Washington 
until July, 1864, whai it ma ordered to Petersburg. It took part in the pursuit of hen. and was present at Appomattox. 
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Confederates to seize the Landing and cut off Buell's army 
from crossing to Grant's assistance. 

At the hattle of Murfreesboro, or Stone's River, the artil- 
lery was especially well handled by the Federals, although they 
lost twenty-eight guns. On the second day, the Confederates 
made a determined assault to dislodge the Federals from the 
east bank of the river. The infantry assault was a success, but 
immediately the massed batteries on the west bank opened fire 
and drove Breckinridge's men back with great loss. Federal 
troops were then sent across the river to reenforce the position 
and the day was saved for the Union cause. The effective fire 
of the artillery had turned the tide of battle. 

In assailing Vicksburg, Grant made four serious attempts 
to get on the flanks of the Confederate position before he 
evolved his final audacious plan of moving below the city and 
attacking from the southeast. In all the early trials his artil- 
lery, in isolated cases, was valuable, hut the character of the 
operations in the closed country made it impossible to mass the 
guns for good effect. The naval assistance afforded most of 
the heavy gun-practice that was necessary or desirable against 
the Confederates. 

On the last attempt, however, when the troops had left 
the river and were moving against Pemberton, Grant's guns 
assumed their full importance. His army consisted of the 
Thirteenth Army Corps, Major-General McClernand; the 
Fifteenth Army Corps, Major-General Sherman, and the Sev- 
enteenth Army Corps, Major-General McPherson, with an ag- 
gregate of sixty-one thousand men and one hundred and fifty- 
eight guns. The superb assistance rendered to the infantry by 
the ably handled guns made it possible for Grant to defeat his 
antagonist in a series of hard-fought battles, gradually move 
around him, and press him back into Vicksburg. Once there, 
the result could not be doubtful if the Federal army could hold 
off the Confederate reenforcements. This it was able to do. 
The progress of the siege we shall not here consider, except to 





THIS IIATI'KRV STOOD FIITH LN liS MMltlUl OF rASU.U.'nKS 

Tlif First Iiidcpfiulcnt Biitti-ry of New York Li;j[it Artillery', under coinniaiid of Cuptiiiu jVndrow 
Cowan, Insl two offiwrs and sLxIcen cnlistud lucii kilk-d and luortaily womided out of its coiiiplemeiit of 
150 nuMi. Only four other hjitterics siifliTod a t;rfiitLT loss. "CooiKT's" Biiftcry B, First Pennsylvaniii 
Artillory, lost twi'nty-one mm; "Sands"' Elcvcntii Ohio Batlcrvlost twrnly men (nineteen of them in 
one engagement in a charge on theliattery at Iiika); "BhiliiJ.s"' Fifth Mass iuhusctts B a ttcrj' lost nine- 
teen men; and "Wecdeii's" Battery C, First Hhode Island Artillery, lost nhieteen men. This 
photo[p-a{)h shows Cowan's Battery in position within the captured Confederate works on the 
Peterslnirjj line. The officers :uh1 men lived and slept in a work captured from the Confederates, 
tuid the horses were picketed l>ack of the emplacements and in the pm-pits as seen nndenieath. 
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say that for scientific artillery work on the part of the be- 
siegers it was not surpassed elsewhere in the conduct of the 
war. Twelve miles of trenches were constructed and armed 
with two hundred and eight light field-guns and twelve heavy 
siege-guns. The total loss in guns for the Confederacy during 
the series of operations was two hundred and sixty, of which one 
hundred and seventy-two were lost in the city of Vicksburg, 
and eighty-eight during the preceding campaign. Sixtj'-seven 
of these were siege-guns and the rest lighter field-pieces. 

From Tullahoma to Chickamauga, Rosecrans skilfully 
maneuvered his army, to encounter a check that caused a tem- 
porary halt in the Union progress. During the first day's fierce 
fighting at Chickamauga, there were several interchanges of 
batteries — captures and recaptures. At half-past two in the 
afternoon of September 19, 1863, the Confederates made a de- 
termined assault on the Federal right. Hood's corps met with 
fearful loss from heavy artillery fire, six batteries opening with 
canister as the columns approached. On they came relentlessly, 
but the stubborn courage of the Federal troops, now reenforced, 
finally drove them back. As darkness was approaching, Gen- 
eral Thomas, on the Union left, while re-forming his lines, was 
fiercely attacked, and the assault was so determined that some 
confusion resulted, but the artillery again came to the rescue, 
and, after dark, the Confederates were repulsed, and the first 
day's conflict ended as a drawn battle. 

On the morning of the second day, the attack was made on 
the Federal left by Polk, but Thomas had entrenched Iiis men 
and batteries, and the tremendous efforts to dislodge him were 
repulsed by a storm of musketry and canister, and the attacks 
failed. After the Federal right was pushed off the field and 
the conflict raged around Thomas on Horseshoe Ridge, the ar- 
tillerj' of Thomas' command created havoc in the ranks of the 
assaulting columns. As the final attacks were made the am- 
munition was exhausted, and, in their turn, the infantry saved 
the artillery by receiving the foe with cold steel. That night 





A pholognph of June !1. ISU— 
three dkjt* after Comn'i Battery cap- 
tund this work and turned it against 
ita Confederate builden. When the 
Eighteenth Army Corps had made its 
advance on Petenburg, followed by 
the gaUant charges of the fifteenth, 
and the fighling td Uw two following 
days, all the captured redoubts were 
occupied and strengthened. Of course, 
they were made to face the other way. 
The sand-bag reaaforcements were 
removed and placed on the eastern 
side, new emtvasurea and traverses 
were constructed, and face to face 
the armies sat down to watch one 
another, and to begin the huge earth- 
worka and [orti6cationi that became 
the wonder of the military world. All 
night ioQg for many months tbe air 
was filled with fiery messengers of 
death, file course of the bomb-shells 
could be plamJy followed by the 



THE "ABOUT-FACED" BEDOUBT 

THREE DAVS AFTER ITS CAPTURE BY 

THE FEDERALS 




BRIGADIER-GENERAL C. H. TOMPKINS 



lighted fuses which described an arc 
Bgsjnst the sky. The redoubt pic- 
tured here is one captured, "about 
faced," and occupied on June IBthby 
Cowan's First New York Independent 
Battery, in the Artillery Brigade <d 
the ^xth Corps. Thus the Union 
lines advanced, trench by trench, 
until Lee's army finally withdrew and 
left them the works so long and val- 
iantly defended. The view looks 
northwest to the Appomattox. 

GENERAL TOMPKINS 
Starting as capt^ of a Rhode Island 
Battery May 4, 1861, Charles Heniy 
Tompkins became a major August 
1, 1801, colonel September 13, 1861. 
and brevet brigadier-general of volun- 
leers August 1, 1864, (or gallant and 
meritorious service, in the campaign 
before Richmond, and in the Shen- 
andoah Valley. 




the Federal army retired to Chattanooga. The Confederate 
victoTv had been dearly hmight. 

Sherman started his campaign with fifty-three batteries of 
two hundred and fifty-four guns. For most of the time the 
weather was almost as great an antagonist a^^he Confeder- 
ates. Crossing swollen streams without bridges, dragging 
heavy guns through mud and mire, and most of the time 
stripjjed of all surplus baggage and equipage, the artillery 
soldier had few pleasures, no luxuries, and much very hard 
work. 

On tlie 17th of July, the Confederate Goverrmient re- 
moved Johnston, and detailed Hood to command his army. 
The news was received with satisfaction by the Federal troops, 
for now they were certain of getting a fight to their hearts' 
content. And so it developed. The battle of Peach Tree Creek, 
in front of Atlanta, gave a splendid opportunity for the em- 
ployment of the energies of the batteries that had been dragged 
so far through tlie mud by the patient men and animals of 
Sherman's artillery. " Few battlefields of the war had been so 
thickly strewn with dead and wounded as they lay that evening 
around Collier's Mill." 

Atlanta captured, Sherman rested his army and then 
started for the sea, sending Thomas back into Tennessee to 
cope with Hood. At Franklin and Nashville, the guns main- 
tained the best traditions of the ^Vestern forces, and victory 
was finally achieved against one of the best armies ever assem- 
bled by the Confederacy. 

The consolidated morning report of the Army of the Po- 
tomac for April 30, 1864, showed with that army forty-nine 
batteries of two hundred and seventy-four field guns, of which 
one hundred and twenty were 12-pounder Napoleons, one hun- 
dred and forty-eight 10-pounder and 3-inch rifles, and six 20- 
pounder Parrott rifles. In addition to these guns, there were 
eight 21i-pounder Coehorn mortars. Two hundred and sev- 
enty rounds of ammunition were carried for each gun. The 




"DICTATOR"— THE TRAVELING MORTAR IN FRONT OF 
PETERSBURG, 1864 



This is the 13-inch mortar, a 200-pound exploding -shell from which threw a Confederate field-piece and its 
carriage above its parapet, at a range of nearly two miles. The 17,000 poimds of this mortar made it difficult 
to move, so it was mounted on an ordinary railroad-car strengthened by additional beams, and plated on top 
with iron. This engine of destruction was run down on the Petersburg & City Point Railroad to a point near 
the Union lines, where a curve in the track made it easy to change the direction of the fire. The recoil from a 
charge of fourteen pounds of powder shifted the mortar less than two feet on the car, which moved a dozen 
feet on the track. Even the full charge of twenty pounds of powder could be used without damage to the 
axles of the car. This mortar, whose shell would crush and explode any ordinary field-magazine, terrorized 
the Confederate gunners, and succeeded in silencing their enfilading batteries on Chesterfield Heights. The 
activities of this great war machine were directed by Colonel H. L. Abbot, of the First Connecticut Heavy 
Artillery. Other photographs of it, with officers and men, are shown on pages 186 and 187, Volume III. 
If-*] 




CAMP OF HEAVY ARTILLERY ON THE WAY TO PETERSBURG 



On May Ifi, 18fi4, the date of this sweeping photograph, the movement against Petersburg had begun. Tlie 
Iiea\y guns wlikli those two regiments were about to serve beforv Petershiirg were sent by steamer and raQ, 
Ml no ordnance i-* visible in this [X'aeeful-lookiiig camp on the banks of the beautiful river. The First Massa- 
chusetts Heavy Art illerj- had Wen orderedfrom the defenses of Washington to join the Army of the Potomac 
at Belle Plain, Virginia. It was to form i>art of the second brigade, third division. Second Army Corps, of the 




THE FIRST MASSACHUSETTS AND SECOND NEW YORK AT BELLE PLAIN, 1864 



Army of the Potomac, from May, 1804, to May, 1865. A monlli after landing at Belle Plain it was at the 
siege of Petersburg. At Belle Plain it wsis met by the Secoml Neiv York Hea\y Artillery, also from the 
defenses of Washington, which formed jiart of the first brigade, first di\'ision, Set-ond Army Corps cf the Army 
of the Potomac, from that time till June, 1865. The latter regiment also proceeded to Petersburg but by a 
more circuitous route. May ISih to 2Ist it served at Spotsylvania; June 1st to 12th, it was at Cold Harbor. 
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succession of battles and flank marches through the Wilderness 
to the James, up to Petershurg, thence to Appomattox, had 
taxed tlie energies and showed the devotion of the men with the 
guns in the hardest campaign of the war, finally causing the 
surrender of a remnant of the proud Army of Northern Vir- 
ginia. 

While at Petersburg, an interesting experiment was tried 
which resulted successfully. A large 13-inch Coehorn mortar 
was mounted on an ordinary railroad platform car, run down to 
a point within range of the Confederate works, and halted on a 
curve so that by a sUght movement of the car the direction of 
the piece could he changed. The mortar, fired with fourteen 
pounds of powder, recoiled less than two feet on the car, whicli, 
in turn, was moved only ten or twelve feet on the track. The 
firing excited much apprehension in the Confederate works, 
and was effective hi preventing their batteries from enfilading 
the right of the Union lines. 

]\Iajor E. S. 5Iay. of the British army, has this to say of 
the Federal artillery in the Civil War: 

" We ha^'e not by any means exhausted that rich repos- 
itory of brilliant deeds, and many bright examples are reluc- 
tantly omitted. Knough. however, has been said to show tliat 
this arm can scarcely be with justice reproached for lack of 
enterprise during the great struggle. . , . As regards the con- 
duct of officers and men in action, efficient ser^-ice of guns, and 
judicious handling on the part of its more prominent leaders, 
the artillery showed itself in no degree unworthy of the great 
traditions handed down to it from the previous era, and may 
point with satisfaction to what it accomplished." 
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THE lAKOEBT CONFEDEBATE GUN AT YOBKTOWN — A 64-POUNDEB 
BDBST IN THE EFFORT TO BEACH FEDERAL BATTERY NO. 1 IN 
UcCLBLLAN's works before the BELEAOUEBED CONE-EDEBATIB CITT 
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THE CONFEDERATE ARTILLERY— ITS 
ORGANIZATION AND DEVELOPMENT 

By David Gregg RIcIstosh 

Colonel of ArtiUfTif, Cnnjederate Stales Army 



THE organiBation of the Confederate field-artillery dur- 
ing the Civil War was never as sjinmetrical as that of the 
cavalrj' and infantrj', and its evolution was slow. This was 
due in part to the lack of uniformity in the equipment of single 
batteries, and the inequality in the number of men in a com- 
pany, running all the way in a -t-gun batterj* from forty-five 
to one hundred, and also to the tardiness with which the bat- 
teries were organized into battalions «ith proper staff-officers. 

The disposition of the Government was to accept all bodies 
which volunteered for a particular branch of the sen'ice, and this 
did not tend to due proportions between the different branches. 
Outside of a limited number of smooth-bore guns in possession 
of certain volunteer associations, the Government had no equip- 
ment of field-artillerj' to start with. What was found in the 
arsenals in the Southern States which fell into the hands of the 
Confederate Government, consisted of old iron guns mounted 
on Gribeauval carriages, manufactured about 1812, but there 
was not a single serviceable field-batterj' in any arsenal. 

The few guns belonging to the different States were short 
of harness, saddles, and other equipment. Xot a gun or gun- 
carriage, and, except during the Mexican War, not a round 
of ammunition had been prepared in any of the Confederate 
States for fiftj' j'ears. When hostilities began, the only foun- 
dry for casting cannon was at the Tredegar works in Rich- 
mond, and with the exception of a batter}' of Blakely guns, 
imported by the State of South Carolina, and a single battery 





INSIDE A CONFEDERATE "WATER BATTERY," PENSACOLA HARBOR. IN 1861 

THIS AND THE FOUjOWINC THREE PHOTOGRAPHS WERE TAKEN WITUIK THE CONFEDERATE LINES IN 18S1 



This vivid view of great events in the making reveals the green Confederate volunteers witiiont uniforms and 
stUI inexperienced. They show more enthusiasm than efficiency as they awkwardly handle the guns. It was 
not long before these quickly recruited gunners had become expert enough to give a good account of them- 
selves. On November 22 and 23, 1861, they sustained and replied to a bombardment by the United States 
vessels Niagara and Richmond and by Fort Pickens and the neighboring Union batteries. Although Fort 
McRee was so badly injured that General Bragg entertained the idea of abandoning it, the plan of the Union 
commanders to "take and destroy it" was not executed. Time and again when the Federal blockading 
fleet threatened various points along the Confederate coast, requisitions were sent for these guns, but they 
were always needed in this fort. At the outset of the Civil War not a gun or gun-carriage, and, excepting 
during the Mexican War, not a round of ammunition had l>een prepared in the States of the Confeder- 
acy for fifty years. They were forced to impro^■ise all of the vast i)araphernalia necessary for war. 
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of six 10-pounder Parrotts, there was not a rifled field-piece 
south of the Potomac. 

The first step to supply this want was to ream out a num- 
ber of old 4-pounder iron guns belonging to the State of Vir- 
ginia to get a good bore, and then rifle them after the man- 
ner of the Parrott. Besides these, that State purchased a few 
Parrott guns, used by Colonel Magruder at Big Bethel, in 
June, 1861. 

Of the volunteer associations, the Washington Artillery, 
of New Orleans, organized in 1838, and having seen service as 
Company A in Persifal Smith's regiment in the Mexican War, 
was best known. In 1861, the organization consisted of five 
batteries, four of which served in Virginia, and one in the 
Army of Tennessee. On May 3, 1861, the battalion, through 
Judah P. Benjamin, ofi'ered its services to the Confederate 
Government, and was mustered in on the 26th of that month. 
The battalion made its mark at Bull Run on July 18th, but its 
most conspicuous service was at Fredericksburg, in December, 
1862, when from Marye's Heights it played an important part 
in repulsing repeated assaults of the Union troops. Its strength 
was afterward much reduced, and in Virginia the batteries con- 
sisted of three guns each. 

Next in importance was the Richmond Howitzers, or- 
ganized at the time of the John Brown raid by George W. 
Randolph, afterward Confederate Secretar\' of War. In 1861, 
it was recruited up to three companies and formed into a bat- 
talion, though in the field the first company was never associ- 
ated with the other two. It has been said that the flower of 
the educated youth in the South gravitated toward the artillerjs 
and it is claimed that over one hundred men were commissioned 
from this corps, of every rank from that of second heutenant 
to Secretary of War. One of its features was the Howitzer 
Glee Club, led by Crouch, the author of " Kathleen Mavour- 
neen " ; another was the Howitzer Law Club, in which moot- 
courts were held. Many of its members were from the 
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THE CONFEDERATE GUNNERS IN 1661 



It is dew tliat these Confederate gun- 
nm at FeiuacoU are untried and un- 
disdpUned, but it is also evident that 
tbey are enthtisiastie. They are 
mantling the guns whjch are to open 
later on Fort Pii^keiu, the fir^ fort on 
the Confederate coast seizixl by the 
Federals, and held by them through- 
out the war. Thia was due to the 
enterprise of Lieutenant Adam J. 
Slemmer, ably Eecoiidcd by lieuteoant 
J. H. GilmatL Lieutenant Slemmer'a 
report say« of Lieutenant Gihnan; 
"During the whole affair wc have 
■tood side by side, and if any credit is 
due for the course pursued, he is en- 
titled to it equally with myself." The 
demand was refused, and Fort Fiekena 




never passed into the hands uF the 
Conti-derates. The battery seen in 
thb photograph was at Warrington, 
nearly opposite Fort Pickfna, It com- 
manded the entrance to the harbor. 
GCTierol Pcndlelon, who was a grad- 
uate of Wi'jil. Point in tlie class of 
1830, was thief of artillery in Leo's 
arniy of Northern Virginia. He en- 
teml the war as taptiun in the ar- 
tiller>- corps July 19, 1861, and 
became colonel and chief cf artil- 
lery July 21, 18(il. Thu mortar in 
tliis photograph is an old style 
piece dating From before the Me^ii- 
can war. The new Confederate 
soldiers had at times to content 
themselves with very old guns. 



BRIGADUIR-GENERAL W. N. PENDLETON 
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University of Virginia, where out of six hundred and four 
students in ISfil over one-half entered the Confederate service. 

Besides these organizations, was the Washington Artil- 
lery, of Charleston. South Carolina, organized in 1784; the 
Marion Artillery, of the same place; Delawai-e Kemper's Ar- 
tillerj', of Alexandria, and a mimher of other organizations. 

The great bulk of the artillery, however, was composed of 
comi)anies which volunteered for that branch of the service, and 
were compelled to accept such equipment as the Government 
could furnish. This embraced a great variety. There was the 
small G-pounder gun, at first largely predominating, and after- 
ward the 12-pounder known as Napoleon, and also tlie 12- 
pound and 24-pound howitzer, all of bronze. The rifled guns 
were somewhat nondescript. Tliose turned out by the Ordnance 
Department were generally of 3-inch caliber with five or seven 
grooves adapted to the same ammunition, though not uniform 
in length or shape, and varying in weight. Many of these were 
withdrawn and replaced by guns of the Parrott type, or the 
3-mch U. S. pattern. 

It was extremely rare at any period of the war to find a 
battery with uniform equipment. There was at no time in the 
Army of Northern Virginia more than six or eight batteries of 
Napoleon guns, and a less number of 3-inch rifles. It seems 
to have been thouglit desirable to have a section of rifles and a 
section of smoothbores. But it was not unusual to find in the 
same section rifles of different caliber, or a Napoleon with a 
6-pounder, or perhaps a howitzer; and in a battery of four 
guns, there was not infre<iuently at least three different calibers 
wliich required different amnmnition. This made the supply 
of ammunition more difficult and impaired the effectiveness of 
the battery. Kxperienee taught the value of concentrated fire, 
and that four Napoleons or four rifles were more elTective than 
the fire of a mixed batterj'. 

The Napoleon and the 3-inch rifle, U. S. pattern, were the 
favorite guns; the former, because it ivas equally adapted to the 
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use of shell, spherical case, or canister, and was most effective 
at close quarters; the latter, because it was light and easily 
handled, and its range and accuracy remarkable. At the siege 
of Petersburg, in the summer of 1864, a battery of 20-pound 
Parrotts from a Confederate work shelled passing trains be- 
hind the Union lines, which excited the ire of some 3-inch rifle 
batteries. The Confederate work was heavily buiit and well 
provided with embrasures . for the gmis. but these were torn 
away day by day and replaced at night. The range was finally 
so accurate that if a Confederate cap on a stick was raised over 
the edge of the parapet, it would immeiliately be cut down by 
a shot. The Confederate 30-])ound Parrotts did not prove a 
success. Two of them mounted on Lee's Hill, at the battle of 
Fredericksburg, burst, one at the thirty-ninth, the other at the 
fifty-seventh discharge. 

Uesidcs the home-made guns, which were all muzzle-load- 
ers, a number of gmis of various make. AVhitworth, Armstrong, 
James, Blakely, and Hotchkiss, were brought in through the 
blockade. Two A\'hitworths «'ere sent to the Army of North- 
ern Virginia. They had a great reputation for range and 
accuracy of fire, but beyond tiie shelling of distant cohunns and 
trains, proved a disappointment. The length and weight of 
the guns were above the average, making them dirticult to trans- 
port, and the care and length of time consumed in loading and 
handling impaired their efficiency for quick work. 

Transportation, after all, was one of the most difficult 
problems «-ith the Confederate artillery. Four horses to a piece, 
and the same to a caisson, was the utmost allowance, except- 
ing, perhaps, the 20-pounder Parrott gun. In consequence, 
the cannoneers were required to walk, and General Jackson 
issued more than one order on the subject. When A. P. Hill's 
artillery was hurrying from Harper's Fern,' to Aritietam to 
General I^ee's assistance, the first batter\' to arrive on the field 
«as worked by less than half the complement of men, officers, 
commissioneii and non-eoninnssionetl. lending a hand. 
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CONFEDERATE AKTII.l.KRISTS 
Tbeie Confederate KrtilkriKts, membera of Ihc famouB Wasliingtun Artillcri,' uf Nev Orlvuns, bad but few 6el(l-pi«ces nilh which to 
fkce their foca when tbii photograph whs taken, early In 'G2. Snme ordnaniv ^tures hud been secured when the Confederate Govemtnent 
geaed caaatwisc guns and forts. But u visit tr> tiie artilteri- eamps later In the war would have revealed the fact that mostof thethree- 
ineh lifles, the Napoleons, and the Parrott guns hod been originally "I'ndeSaniB" property, later captured in battle; and an inspection 
of the Cftvalry would have shown, after the first year, that the Southern troopers were armed with Vnited States sabera taken from 
the same bountiful source. During the first year, t>elore the blockade became stringent. A^'hitwo^th guns were brought in from abroad' 
But that supply was soon stopped, and the Southerners had to look largi'ly to their opponents for weapons. The Tredegar Iron Works 
in Richmond was almost the only factory tor cannon, especially for pieces of heavy ralilicr. It is estimated by ordnance officers 
that two-thirds of the artillery in the South was captured from the Federals, especially the S-inch rifles and the 10-pound Parrotts. 
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The forces under General Johnston in May, 1861, while 
at Harper's Ferry were supplied with the 6-pounder gun and 
12-pounder howitzer. When Johnston joined Beauregard at 
Manassas in July, he brought four brigades with four batteries 
and two in reserve. Beauregard had eight brigades with thirty- 
four guns, which, under orders of July 20th, he distributed for 
the action as follows : Six pieces to Ewell, eight to Jones, eight 
to Longstreet, and twelve to Cocke. The Washington Artil- 
lery at this time had four 12-pound howitzers, four 6-pounders, 
and three rifles, distributed among the different batteries. 
Twenty-eight pieces captured in the battle added to the supply. 

General Henry A. Wise, in ^Vest Virginia, reports about 
the same time having " ten small pieces, six of iron, three of 
brass, and one piece, private property," with nine officers and 
one hundred and seventy-seven men. 

In April, 1862, the artillery in Johnston's army had grown 
to thirty-four batteries, McLaws' Division of four brigades 
having nine batteries, Toombs' Division of three brigades hav- 
ing two battalions, Longstreet's Division of five brigades hav- 
ing five batteries, with Pendleton's Artillery-, thirty-six pieces, 
and the Wasliington Artillery iti resen'e. 

In July, 1862, the batteries were distributed as follows: 



Longstreet's 

A. P. m]]\ 


Diviiion 


6 brigades 
6 


8 batteries 

9 " 


Jones' 


" 


8 


3 " 


D. H. Hill' 




6 


7 " 


Anderwn's 




3 


C " 


McLaw.' 




4 


4 " 



This gave thirty-seven batteries to twenty-seven brigades, 
with Pendleton's First Virginia Artillery of ten companies, 
Cutt's Georgia Artillery of five companies, and three battalions 
of eleven companies in reserve. 

During the operations around Richmond in August, 1862, 
the artillery of the army was distributed as follows: 
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A DISTINGUISHED CONFEDERATE BATTERY FROM TENNESSEE— "RLTLEDGE'S" 



This photograpli shows the oflScers of Rutledge's Battery, Company A, First Tennessee Light Artillery. It 
was taken at Watkin's Park, Nashville, in the latter part of Mny, 1861, just after the batterj- was mustered 
in. The cannon for this battery were cast at Hrennon's Foundry, at Nash\ille, and consisted of four 6- 
pounder smooth-bore guns, and two H-pounder howitzers. During the first year of the war the battery took 
part in several engagements and two notable battles — Mill Sp ;ngs. or Fishing Creek, and Shiloh. The 
officers here shown from left to right, starting with the upjjer row arc: Frank Johnson, George W. Trabui, 
Jack B. Long, James C. Wheeler, E. T. Fakronct, A. M. Rutledge. Joe E. Harris, George E. Purvis, J. P. 
Humphrey, J. Griffith, and M. S. Coekrill. Three of the officers in this picture — Falconet, Rutledge, and 
Cockrill — were promoted. Captain Rutledge was promoted to I»e major of artillery and assigned to duty on 
the staff of General Leonidas Polk. First-Lieutenant Falconet be<;anie a captain in tlie cavalry service, and 
Second-Lieutenant Cockrill was appointed first-lieutenant and assigned to duty in the ordnance department. 
Hence, and because of heavy losses, the battery was merged, at the expiration of the year for which it had 
enlisted, with McClurg's Battery, and its history after that time is tlie history of that battery. 
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Jackson's Corps: 


4 divisions, U brigades, 17 batteries 


Magruders " 


2 « 6 " 13 " 


Longsti-eet's " 


3 " 15 " 22 » 



Pendleton with five battalions, twenty batteries, was held 
in reserve, and five more unattached, making a total of seventy- 
seven batteries. 

In the Seven Days' Battles around Richmond, General 
Lee must have found his artillery something of an encumbrance. 
The artillery numbered about three hundred guns, nearly four 
guns to every thousand men, of which ninety-eight were in 
the general reserve. It has been said of the artillery during 
that time by a critic not unfriendly to the cause, that " it left 
only the faintest trace of its existence." Its use, generally, was 
fragmentary' and detached, and nowhere did it achieve results 
comparable to the concentrated fire of the Union batteries at 
Malvern Hill. It was not until Second Manassas, when S. D. 
Lee brought eighteen guns to bear on the heavy masses attack- 
ing Jackson's right and succeeded in breaking them up in a 
short half -hour, that the value of concentrated artillery fire was 
learned. At Fredericksburg, fourteen guns were massed on 
Jackson's right at Hamilton's Crossing, and were used with 
brilliant results. 

General Lee must have been impressed with the fact that 
his artillery was unwieldy, for in the expedition into Maryland, 
in the following fall, many batteries were left behind. In the 
right wing were one hundred and twelve pieces: forty-five rifles, 
thirteen Napoleons, and fifty-four short-range. In the left 
wing one hundred and twenty-three pieces: fifty-two rifies, 
eighteen Napoleons, fifty-three short-range ; and in the reserve 
fifty-two guns. 

On October 14, 1862, fourteen of these batteries were dis- 
banded under general orders, and the men and guns distributed 
to other commands, and four batteries consolidated into two. 

In the winter of 1862-63, the practice of assigning bat- 
teries to infantry brigades ceased, and the artillery was organ- 
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A CONFEDERATE ARTILLERY WRECK AT ANTIETAM 



Tbe biitteiy-horaea lie dead beside thi' shntteml c^sons and the litter of r<>m-cobs nhi'iv. onl.v ii few hours before, they had niuiiched 
•it tbeir last meal. The heavj' loss to Ix-e's artilierj' in horses, missons. and guns affifled liis derision not to renew the battle. From 
iKsearcbea of Hendcraon, the British military hislorian. it appears that on the nuiminn of SrptemlxT 18, 1H62. nftertheroarot Antietam 
luul died away. General Lee sent for Coloni'l Stephen D. Lee, and tol<! him lo report to (ienerul Jaekson. They rode together to the 
top of a hill on irhich lay UTeoked caissons, broken wheels, hiinmn corpses, and ilend horses. Their liew overlooked the Federal 
right. "Can you take fifty pieces of artillery and crush that tcree?" nskeil General Jjiekson. Colonel Lee gazed earnestly at the 
Kfried Vnion lines, bristling with guns unlinibiTed and reaily for uetion, but eould not bring himself (o x.iy no. " Yi'S, General; where 
will I get the fifty guns?" "How jnany have you?" a.'iked Genera! Jackson. ".Alxjut tweh'e oiit of the thirty I carried into the action 
yesterday." "I can furnish yoii some, and General Lee says he can furnish you some." "Shall I go for the guns?" "No, not yet," 
lei^ied General Jackson. "Colonel Lee, can you crush the Federal right witli fifty guns?" .Although Colonel Lee evaded the question 
■gain and again. General Jackson pressed it home. Reluctantly the hraw artillery officer admitted: "General, it cannot be done 
with fifty guns and the troops you have near here." "Let us ride liack, Colonel," Culoni^l I^v reported the conversation to Genend 
Lee, and during the night the Army of Northern Virginia, with all its tr^ns and artillery, recros^ted tbe Potomac at Boteler's Ford. 

ii-ti 
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ized into a number of battalions, usually of four batteries, with 
one or two field-officers with tlie rank of major or lieutenant- 
colonel to each. These battalions were supjilied with an ord- 
nance officer ami a quartermaster. An adjutant was usually 
detailed from one of the batteries. The battalion commander.s 
reported to the chiefs of artillen,' of the army corps, and on 
the march or in battle acted with, and received orders from, the 
general of the division with which they happened to be. 

In tile Chanceliorsville campaign, liong-strcet with two 
divisions was absent. With the remaining divisions of that 
corps, there were two battalions of artillery and ten batteries 
in reserve. With the Second Corps there were four battahons 
and ten batteries in reser\-e, with a further general reser\'e of 
six batteries, making a total of fifty-one batteries. 

On June 4tb, prior to tlie Gettysburg campaign, the army 
having been divided into three corps, an officer of the rank of 
colonel was assigned to the conunand of the artillery of each 
corps, the battalion organization continuing a.s before. 

Of these, five battalions, with twenty-two batteries, were 
assigned to the First Corps; five battalions, with twenty bat- 
teries, were assigned to the Second Corps ; five battalions, with 
twenty batteries, were assigned to the Third Corps. 

The equipment was as follows: 

ai rifles, 42 Najwleons, 10 h<iwit/ei-s = H:3 in the 1st Corps 

an " 32 " 12 " = 82 in the 2cl Coi-ps 

41 " 26 " 15 " = 82 in the 3.1 Corps 

Totftl 247 

The particular equi])nient in the battalions of the Third 
Corps was as follows: 





APTER THE BATTLE OF CHATTANOOGA— CAPTURED CONFEDER.VTE GUNS 



The Confederate artillery was never e(|ual in number or weight to that of the Union armies. In the West 
these ancient l?-pounder howitzers were moimted on rough wooden carriages, those above, for instance. These 
guns are aligned in front of General Thomas' headquarters. They were taken late in November, 1863, at the 
battle of Chattanot^a, and the photograph was made early in 1864. Behind the guns can be seen the pole to 
one of the cmssons. When the Confederate armies captured a gun they almo.st invariably whirled it around, 
detailed artillerymen to man it, and set it promptly to work, but by this time the Union armies were so well 
equipped that captured guns might be parked. Many pieces had changed hands several times, and had 
barked defiance at both armies. The equipment of the Confederate batteries was seldom uniform. Among 
four guns there might be found three different calil>ers, requiring different ammunition. The batteries' 
efficiency was still further impaired during the fight by the inability of the chief of artillery to select positions 
for his guns, which were often placed so far apart that he was unable to assemble them for concentrated fire. 
Tim was due to the custom of apportioning the field-artillery to infantry di\'isions, and placing them under 
orders of the brigadier-general, who could not give them proper attention. The plan was not changed until 
the early part of 186S. In the face of all these difficulties the Confederate artillery made a glorious record. 
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There were in Richmond, at this time, three hattalions of 
light artillen- and five batteries unattached, besides two divi- 
sions with two battalions each of heavy artillery. 

The battahon organization continued to the close of the 
war, the exigencies of the service producing minor changes, 
and shifting of commands at various times. As many as six 
or eight batteries were sometimes assigned to a battahon com- 
mander. 

At tlie battle of Cold Harbor, the opposite lines at one 
point approached quite near, and it was discovered that the 
Union troops were laying a mine, the approach to which was 
along an open trench. The battalion commander took advan- 
tage of a ravine in his rear, and sinking the trail of a smooth- 
bore gun so that it could be used as a mortar, threw shells with 
a slight charge of powder and time-fuses aimed to fall and ex- 
plode in the trench. When the Union forces withdrew and the 
ground was examined, a number of shells were found in the 
trench unexploded, showing accuracy of fire, but failure of 
the fuse. 

The organization as described was adopted generally in 
the Southern and Western armies. In the Department of 
North CaroUna, General Holmes liad, in 1861, three brigades 
to which six batteries were assigned. In the Army of Ken- 
tucky, six batteries were assigned to six brigades, with two in 
reserve. 

In 1862, in Bragg "s Army of the Mississippi, Polk's Corps 
contained one division of four brigades, and a battery assigned 
to each brigade. In Hardee's Corps the batteries were assigned 
to brigades or divisions, indiscriminately. In Van Darn's 
Army of West Tennessee, a battery was assigned to eacli bri- 
gade ot infantry. In Kirby Smith's Army of Tennessee, there 
were two divisions, four brigades to each, and a battery attached 
to each brigade. 




CAPTAIN JOHN DONNELL SMITH 



Thia photograph well rrflects the bearing of a representative urtillery officer in the 
Anny ol Northern Virginia. At the time— May. 1863 — he was in Richmond, following 
the battle of Clianeellorsi-ille. !!<■ was then First -I.ievilenanl ut Jordon's Battery, 
Alexander's Battulion of Artillery, First ('on)s. Army of Northern Virginia. Buttery 
A of Huger's (fornirrly Alexander's) Imttjilion o( Artillery. Longstreel's Corps. .\rmy 
of Northern Virginia, of which John Donnell Smith later became mptnin, was then in 
camp near Bowling (irren. Caroline County. Virginia. Captain Smith helptil to serve 
the guns at Gettysburg. On June -t, 1803, prior lo Ihc Gettysburg campaign, the 
army having been divided into three corps, five battalions with twenty-two hatteriea 
were assigned to the first, five battalions «ith twenty batteries were assigned to the 
seoond, and five battalions with twenty batttries to the third. The total number 
of Confederate guns at Cicttysburg, including rifles, Na|>olcon3, anil howitzers was 
two hundred and forty-<-ight. These iipposcil 320 I'nlon guns, all in action. 







MEMORIES OF GETTYSBURG 

By F. M. Colston • 

ALEXANDER'S battalion of artillery, which I joined in 
. the spring of 1863, had gained renown under Colonel, 
afterward Lieutenant-General, Stephen D. Lee, especially at 
Second Manassas and Sharpsburg. This renown was in- 
creased under the command of Colonel E. Porter Alexander, 
afterward brigadier-general and chief of artillery of Long- 
street's corps. He had graduated No. 3 at West Point, in 
1857, and entered the Engineer Corps of the United States 
Army. He was more consulted by General Lee than any other 
artillery officer in the Confederate service. In later life he be- 
came president of several railroads, Government director of 
the Union Pacific Railroad, and engineer arbitrator of the 
boundary survey between Costa Rica and Nicaragua. 

The battalion was composed of six batteries — two more 
than customary — four Virginia, one South Carolina and one 
Louisiana. Together with the more noted Washington Artil- 
lery of New Orleans, with four batteries, it composed the 
reserve artillery of Longstreet's corps. Army of Northern Vir- 
ginia. They were called the " reserve " because they were not 
specially attached to any division, but kept for use whenever 
and wherever wanted. Hence the battalion explanation that 
" we were called ' reserve ' because never in reserve." 

After taking part in the battle of Chancellorsville, our bat- 
talion was moved down to Slilford, Caroline County, to refit. 
On June 3d commenced the forward march that ended at 
Gettysburg. When we went into action there, July 2d, just 
south of the peach orchard, the batteries actually charged, 
action front, with a front of over four hundred yards — the 
finest sight imaginable on a battlefield. One of the batteries, 
which was short-handed, had borrowed five men from the adja- 
cent Mississippi regiment. In the fight two were killed and 

* Lieutenant and Ordnance Officer in Alexander's Battalion of Artil- 
lery, Longstreet's corps. 





COM'EDEHATE 
ARTILLERY 
OFnCERS 

AftiT Geni'ral Ali'imndcr iHicunii- atting cliief irf artillery, Haser 
siiiTiTclcii til Ihi- comnuuid tit his hutUilimi. Tiff 6nc (iices a! 
llivM- iiffi"Ts n.'1-al] the trj-ing tmu'S through *hir-h they pftsaed. 
Fur tile lost two jmrs r.s|ietially, llie Cunfedoralc Gelil-iirtillcry 
foitglit Bgiun.it the wlilii uf lack of hiiraea. liehiiill Ihem stind 
III! siicli iiipiily depot iLS (iiefiiiurii uutdiile uf Wiisliinglon. whieh 
riimlKhiii Ilu' Federal nrmies tliouh(ind.H of Fn-aih liorjii's. and 
I'liriHi fur sieli oiiea. A ('laifcderate artillery jiiece seldom 
IxULitrd more tluui foiir hmai-i ufler 16(12. Wlien sunw uf thi'se 
nrrc killed, the gim wiu luindled by tlic hurse ur huraes left imd 
the nien of Ihf battery. However, lingers baltulion went 
Ihrutigh the CAinpaignu of Cluincellorsville, Getty Kbiirg. East 
'reiiiiessef. the WihhTncsB, Sputsylvaniu Court Hoiwe — ftiught 
iviUi the Amiy uf Xnrthem \'irgima tlirough the siege (if Peters- 
Ijiirg— mid "lU'ver Imd to run." The men IwHsti-d tlicy oceu- 
pjid their ground after every fight, and Ijuried their own dead. 



LlELTKNANT-COU)Mil. FIt.VNK lILGEIt 

PROBLEMS 
OF LEE'S 

artii.li;rv 

W, T. Poogue wiiH captain ut the Roekhriilsi' Artillery ill the 
Stone woJl brigade before he beeume licutenant-culunel uf 
artillery. Third Corpa. Thia was in the :\nny of Northern 
Virginia. The effidcney of its artillery was crippled until the 
winter of 1802-63 by the system of atUiehing the batteries In 
various brigades and dix'isioDs, and not hnndling it ils a scpanit" 
corps so tliot its batteries could be iiias^rd. The chii-f uf 
artillery was not even allowed to choose the pieitioas fur liii 
guns. Bill during tlint winter the artillery vas iir^ni!:c<l intu 
a number of battalions, and the liatlaliua (■oiiiinnnders rt^ortod 
totheehiefs of artillerj' of the army corps, andun tlie marehoriu 
battle acted with and repei\-ed unlcrs Ironi the Ri'neml uf the 
division with which they happened to be. .\fter the iKitteries 
could be massed they were much mure effeetlve as they aliiiii- 
danlly proved on the iHkttlcfield of Gettysliiirg and in the later 
Virginia enrnpaijois 




At O^Pttgfiburs 




one wounded, so that we could return only two — which the regi- 
ment seemed to think a small return of borrowed property! 
We then took a position in front of the Emmittsburg road and 
a little north of the peach orchard. We lay all night there, 
opposite the center of the Federal line, the cemetery being a 
little to our left front, and the Round Tops on our right. 

At one o'clock the next day the great artillery duel, the 
heaviest in the history of war to that time and probably not ex- 
ceeded since, was opened by the previously arranged signal- 
gun of the Washington Artillery. It was promptly answered 
by the Federals — and the din of war was on. 

The roar of our guns was terrific. The explosion of the 
Federal shells, with a different sound, added to the tumult. In 
the midst of it our officers and men engaged were busy with 
their work, pausing only to give a cheer at the sight of an ex- 
ploding caisson of the Federals. The work went on mechanie- 
aUy. Few oi-ders were given and those had to be shouted. As 
soon as Pickett's division passed through our guns on their way 
to the charge a respite was gained, the dead were removed, the 
wounded cared for, and the survivors breathed more freely. 

The question is often asked, " How does a man feel in 
such an action ? " Comparatively few men are physical and 
moral eowai'ds. Even when the courage is wanting, the exam- 
ple and opinion of comrades often acts in place of it. Brave 
men clieerfiilly acknowledge their appreciation of the danger. 
The most trying time is " waiting to go in." The silence before 
the coming battle is oppressive. Many mental and physical 
exhibitions will be noticed, and if the battle is on, the sight of 
the wounded men streaming back is disheartening. 

But when once engaged, the sense of duty and the absorp- 
tion of occupation will greatly overcome every other sensation. 
Every man has his duty to do, and if he does it he will have lit- 
tle time to tliink of anything else. No place can be considered 
safe. In this action, a man was standing behind a tree near our 
battahon, safe from direct fire. But a passing shell exploded 
just as it jiassed ; the fragments struck him and tossed his dead 
body out. The sight reassured those who were in the open. 
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DEFENDING THE 
NATIONAL CAPITAL 




BLOCKHOUSE AT THE CH.^IN BRIDGE. ABOVE GEORGETOWN 

18 APPBOACH WAS DEFENDED BY FORTS ETHAN ALLEN AND MABCY ON THE 
VIRGINIA SIDE, AND BY BATTERIES MABTIN SrOTT, VERMONT, AND 
KEHBLE ON THE MARYL.AND HIDE OF THE POTOMAC 



IN A WASHINGTON' FORT 

Erect on the para[M,'t is the tail, soKiiorl.v figure of 
Crtlont'l Jlk-liaol Cont>ran of the Sixty -ninth New 
York, who was suliswiucntly captured and dioson 
by lot to meet tho same fate as Waltt-r W. Smith, 
prizemaster of tlie Soutlieni sehooner Knrhan- 
Irexx, taken prisoner, July ^■», 18<il,and trieii for 
piraey. Neither was executed. The men pictured 
in tlieir shirt-sh>evcs. and the heavy sliadows cast 
by the glarin{; sun, indicate that the time is 
summer. The soldier ivitli the empty sleeve has 
c\idently suffered a minor injury, and is carrying 
his arm inside his coat. Si'\-eral of the ofIi<^'rs 
peer over the ijarajR't. watcliing for tlie approach 
of danger. The first forts located in the defenses 
south of the Pot<uuac were J'ort Rnnyon. at (he 
land end of the approach of Long Bridge, and 
Fort (Vm-oraii. covering the approach to the aque- 
duct. On the night of May -23. IS^l. three cjl- 
umns of Federal soldiers en>ssed the Potomac, one 
by the atjuedud. one hy Lung Bridge, and one by 
water to .Vlexandria, Tiie smooth-lmre guns in the 
annamcnt of Fort ("oreonin were two 8-inch how- 
itzers rn barbette. The rifled gmis consisted of three 
3-incli Piimitts ai embrasure. Tlie term "cm bar- 
bette" refers to the placing of a gun so that the 
mu7./.tc projwted over a wall. "En emtramire" 
uidicatcs a c-annnn in au u|>ening iu the fortifica- 
tion with no protwtion in front of it. The gun 
aroimd which the ofli<-<Ts atiove are grou[>ed is an 
8-incli sea-coast howitzer. Tlicsc gims wen- of 
iron, and were used principally to flank the ditches 
of |»ermanciit works. They fired especially grape- 
shot for this puqwise. Tlie howitzvr is a cannon 
emi>loye<I to throw large ]>rojcctilfs with ciimpar- 
atively small charges of iK»wder. It is shorter and 
lighter than most gims of the same <'ahl»er. The 
chief advantage was in the fact that it couLI pr »- 
du<v at short ranges ii greater ctfivt. due to its 
ability tti throw hollow proji-ctiles with bursting 
charges and ease sli<it. Tlic weight of this gnu 
was altout rt.fllKi pounds, and the UMial charge was 
about four |)OUiid> <>f powder. It is iiimnitcd on a 
wwKlen carria;;c. Before il ties a pile of gnipe-shol. 
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AND HIS OlTIfEHS OF THE (i!)Tll NEW YORK. IX FORT CORCORAN. 181)1 



Tbe First ComKCtkut 
Heavy Artillery wo> or- 
gmiUKd from the Fourth 
ConiKCticut Infantry in 
Jaaaary, 186<, and re- 
mainnl on duty in Port 
Richardson till April. 
Tbe regiment ncquinil 
*i lugh repututiun liy 
serving continuously 
througfaout the Tour 
j-eara of warfare uctivelj- 
in the. fit-Id as liea\y ar- 
lilkr%-. Verj- few <>l th,- 
other" heavy " ti-ginienls 
in the arniy saw ttn,v ser\-- 
ice asiile from j^rrisiin 
duty, exci-pt whili' act- 
ing as infantry. Tli*' 
First Ciinnn-licut Heavy 
Artillery str^-nl in tlie 
two hig iirp-s of till- 
Army of the Potomac. 
YorktuKn. Aiiril and 
May. IH(H. .ind IVU-rs- 
buTg,Jiinc.lt<01toApril. 
18GJ. Fort Rieiianbiuii 
lay on the Viri^nia 
line of the WaalunRtu:! 
detcnse« about halfu'ay 
between Kurt Coreorau 
and Fort Kllsunrth. in 
front of .Uexandria. Its 
imooth-bore armnmeitt 
consisted of thn'e 24- 
poundcra on sirja- cai^ 
riages rn barhftit. two 
34-poundera on Iwrhette 
OUTiages en nnbramirr, 
one 24-poimder field 
howitzer rn rnibraruie 
and one 21-poiuider fielil 
howitzer rn furhftlr. Its 
four rifli-d Biin-i mn-isteil 
ot one lOU-piiuaili'r I'ar- 
rott rn Imrhtih. l»-o 30- 
pounder Parnitt <-fi ent- 
braniTe and one 30- 
pounder Parnjlt en bar- 
batt- It alwi coiitHi.i^.l 
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ich siege mortar aii-l 
je il-puundpr Coehoni. 
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A WINTER fMENK IN THK DEFENSF:S OF WASHINGTON 
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DEFENDING THE NATIONAL CAPITAL 

Bv O. E. Hunt 

Cnpfahi, United States Army 



THE following conversation took place early in 1801 be- 
tween General Winfield Scott and Colonel Charles P. 
Stone, insiJector-general of the District of Columbia: 

General Scott: " Gosport navy-yard has been burned." 
Yes, General." 
" Harper's Ferry bridge has been 



' The bridge at Point of Rocks 



Colonel Stone: 

General Scott 
burned," 

" Yes, General. 

General Scott : 
burned some days since. ' 

" Yes, General." 

General Scott: "The bridges over Gunpowder Creek, 
beyond Baltimore, have been burned." 

" Yes, General." 

General Scott: " They are closing their coils around us, 
sir." 

" Yes, General." 

General Scott: " Now, how long can we hold out here? " 

" Ten days. General, and within that time the North will 
come down to us." . 

General Scott: " How will they come? The route through 
Baltimore is cut off." 

" They will come by all routes. They will come between 
the capes of Virginia, up through Chesapeake Bay, and by 
the Potomac. They will come, if necessary, from Pennsyl- 
vania, through Maryland, directly to us, and they will come 
through Baltimore and Annapolis." 




INSIDE 

TORT TOTTKN— THREK 

SIIlt-TING SfKXKS IN A ItKU;! \ r)RIl.I. 

Constanl drill ul tlir cuns wtiiI im in Ihi- il<trn--[-i <•! WnshinfiUm tliruiiyhniil I 
wen' (i8 rnclosi-d [iirls iiii'l Imttcriiw. wlmsi- liBBn-yali' [M'riiiirtiT wus tliirtnTi mil 
emplaccmenls for 1,1211 Biins, ninply-tlipw luiiirnnil Ijatti-rii-s fur ficlil-Riins, ii.i.i 
housiH I'ncirclinB the Xnrthi'm I'lipitiil. Tlii- i-utiifralrnl uf (ninl uf tlR-linrav 
of miiilar.y rimd^. besiilc.'i ihusc prc\iuii!ily i'xii<lin|; in llu' Di^trii't iif (.'iilimiljia. 
tir.n. In nil llicw fiirt.i conslnnt jin-fHiriiliim wiis made Tiir iv possible oiuliiuclil ' 
were IroinHJ whiili l5l(T went tii tukc gait in tlif .-iii'gi- nl futiTiburt; uiietv tlu- 1 



r M ils <los,. in April, IMO.l. Ilic-n- 
T i!un* iinil iW inorlarN iiiountiil. und 
nls iif riHc-tn-nelii's. mul llirit blork- 
irly-seven iiiilr.s; ami lliirtj--twn miliy 
•■>l tlie IDUUI^ »f interior eoinniuniiii- 
('<mf(ik'niti'f<, ami inany of IlielnH^s 

iiriillery fuuttlit liriivcly m infniilr}' 
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Later, General Scott asked, " Where are your centers? " 
and received the reply: " There are three. General. First, the 
Capitol, where have been stored some two thousand barrels of 
flour, and where Slajor McDowell remains every night with 
from two to three hundred of my volunteers. Second, the City 
Ilall hill, a commanding point, with broad avenues and wide 
streets connecting it with most important points, having in its 
vicinity the Patent Office and the General Post Office, in each 
of which I place a force every night. In the General Post 
Office we have stored a large (juantity of flour. Third, the 
Kxecutive Square, including the President's house, the War, 
Navy, State, and Treasury departments, in each of which, and 
in Winder's building, I place a force every night after dusk. 

" The citadel of this center is the Treasury building. 
The basement has been barricaded very strongly by Cap- 
tain Franklin of the Fngineers, who remains there at night 
and takes charge of the force. The front of the Treasury 
building is well flanked by the State Department building, 
and fifty riflemen are nightly on duty there. The building 
opposite is also occupied at night. The outposts at Ben- 
ning's Bridge and the pickets in that direction will, in case 
of attack in force, retire, fighting, to the Capitol. Those on 
the northeast and north will, if pressed, retire by Seventh 
Street to City Hall hill, while those on the northwest and west 
will, in case of attack, fall back and finally take refuge in the 
Treasury building, where they will be joined by the detach- 
ments guarding the river front when the attack shall have be- 
come so marked and serious that only the centers can be held. 
In the Treasury building are stored two thousand barrels of 
flour, and perhaps the best water in the city is to be found 
there. The city is so admirably laid out in broad avenues and 
wide sti-eets centering on the three points chosen, that con- 
centration for defense on any one of the three is made easy. 

" The field-battery can move rapidly toward any outpost 
where heavy firing shall indicate that the attack there is serious, 




TUB SE\KXTEENTII NEW YORK ARTILLEItY DRILLING HEFOUE THE CAI'IT.U. 

In thr biidtBn.uiitl ns<>s llic <itiiiii> nf tin- ('iipilnl wliidi tliis rffHrni'iil n'muiniil to dcfnid until it was onlcrml to I'ptrrsburR. in 1801. 
It ftppcars ill iNirade fomiiititin. 'I'lii- biitl<T.v roiiiiiijindi'r Iciiii* it, inoiinti'd. Thi' iMitlcrj- mnsists iif sin piciTS, iliviilcd into three 
platiioiuiut twoKiLiuiwh, III front tif c-.u^li |il«.li«.in L.Uii'pljiliHjncoiiiiiuin'liT.nmimti'i!. Kiwli piciv. witli its iiiuW nud ciiisscin. forms 
asn-tion: thp viiirt iif sii-tiim U niounlcil, li> tlii' riKhl mid ii litlK- to llic ri'iir of i-jii'ii picit. Tin? cannonttTsi nre niouiitod od 
the linilMTn anil iiiissons in llic rear. To tin' U-ft wavrs llii; noli'lii-cj giiition used by Lolli tlii; cuvalry and liglit iirtillcry. 




A LIGHT HATTKHY AT HUtT WHIl'I'LK, DEFENSES OF WASHINGTON 

TbiB photogTBpli showa the flat niitiiri' of the oppn i«iiiilry iilxnit Wnsliiiiftton. Tlivrt; wi-re no niitliwl fiirtifientions around the city. 
ArtifiiinI worka were neeesaury tlirou(;hoiit. Fort Wliipph- lay to tlie soiilli of Fiirt ('oniinin, one of the tbrif earliest forts eon- 
Htructnl. It was built later, diirinft one tif thi? rcfiirrcnt jiaiiics at thi' rumor t lint the ConfeileratesRvre about to di'scenil u[«)n Wash- 
ington. Thia battery of six guns, the one on tlic rijjht hand, imintiiig diru'tly out of tlie pieture. looks quite fonuidable. On» i.~,Ln 
inugiue the burst of fire from the underbru^ wliich surrounds it, should it open upon the foe. At present it is simply drilling. 
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and with the aid of this batten' the retreat from that point can 
be made slowly enough to give time for concentration on that 
line of the outlying companies in positions not threatened. In 
case a sharp resistance outside the city may fail to prevent the 
advance of the enemy, we can occupy the centers until the 
North shall have had time to come to our relief. All our in- 
formation tends to show that the force of the enemy which 
can immediately act against the capital does not exceed five 
thousand ()rganize<l men, and before that number can be 
largely increased our relief will come. These District of Co- 
lumbia volunteers would be fighting in defense of their homes 
and would fight well." 

After considering the plan outlined General Scott thus 
replied to Colonel Stone: 

" Your plan is good. Your pickets will have to fight 
well, and must not try to fall back more than fifteen paces 
at a time and to fire at least once at each halt. This requires 
good men and good, devoted officers. These soldiers of the 
District will probably fight as well in defense of their homes 
as the enemy in attacking them. But you have too many 
centers. You cannot hold three. You will need all your force 
concentrated to hold one position against an energetic force 
equal, or superior in numbers, to all you have. The first cen- 
ter to be abandoned must be the Capitol. It is a fire-proof 
building. There is little in it that is combustible excepting 
the libraries of Congress and the Supreme Court, and I do 
not believe that any Americans will burn public libraries and 
archives of courts of justice. The second center to be aban- 
doned will be the City Hall hill. Finally, if necessary, all else 
must be abandoned to occupy, strongly and effectively, the 
Executive Square, with the idea of firmly holding only the 
Treasury building, and, perhaps, the State Department build- 
ing, properly connected. The seals of the several departments 
of the Government must be deposited in the vaults of the 
Treasury. They must not be captured and used to deceive 




A TRIP AROUND THE DEFENSES OF WASHINGTON— FORT LYON 



This photograph is the first of a series illustrating the thirty -seven miles of forts and batteries which sur- 
rounded Washington. After Fort Lyon, in this series, one of the farthest forts to the southwest, comes Bat- 
tery Rodgers, south of Alexandria; then the entrance to Long Bridge; Forts Corcoran and Woodbury, 
defending the Aqueduct Bridge; Fort Marcy, the fartliest north across the Potomac from Washington; Fort 
Sumner, the farthest north on the other side of the Potomac; Fort Stevens, farther east; Fort Totten, east of 
Fort Stevens; Fort Lincoln, still farther south: and finally Fort ('. F. Smith, to show the type of construc- 
tion of the later forts. Thus the reader completely encircles Washington, and beholds ^■aried types of sixty- 
eight forts and batteries. These mounted 807 guns and ninety-eight mortars, with emplacements for 1,120 
guns more. There were also 35,711 yards of rifle-trenches and tlirec blockhouses. Fort Lyon, above pic- 
tured, lay across Hunting Creek from Alexandria. The Parrott guns were rifled cannon of cast-iron, strength- 
ened at the breech by shrinking a band of wrought-iron over the section which contained the powder charge. 
The body of the larger Parrott guns was cast hollow and cooled by the Rodman process — a stream of water 
or air flowing throu^ the interior. About 1,700 of these guns were purchased by the Federal Ord- 
nance Department during the war and used in the defense of Washington and in the great sieges. 
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and create uncertainty among public seirants distant from 
the capital." 

Then he added ; " Should it come to the defense of tl»e 
Treasury building as a citadel, then the President and all tlie 
members of his cabinet must take up their quarters with us 
in that building. They must not be permitted to desert the 
capital ! " 

This conversation, quoted from a Washington historian 
of the war-time period (Doctor Marcus Benjamin), shows, in 
brief, the inadequate preparations for tlie defense of the capital 
of one of the greatest nations on the face of the globe! On 
April 19, 1861, troops began to arrive from the Xorth, and the 
extreme apprehension was for a time quieted, until the battle 
of Bull Run, on July 21st, threw the countr>', and especially 
the iMtpulation of Washington, into a state of the most intense 
excitement. 

Except for certain river defenses, twelve miles below the 
city, Washington was entirely undefended at the outbreak of 
the war. From a hasty glance at the topography, we find 
that there are no natural fortifications around the city, and that 
artificial works were necessarj' throughout. The problem of 
defense was made greater, also, by the fact that the city was 
spread out over so much ground. At the time of the Civil 
War tlie effective range of the heaviest artillery was between 
three and four miles, and the engineers recognized the great 
diflliculty of erecting adequate defenses. We find also that 
public opinion fluctuated and affected the action of Congress 
JTi regard to these defenses, to the fre«inent consternation of the 
oflficers charged with their maintenance. 

Obviously the first direction from which danger was ap- 
prehended was that of the Virginia side. The heights com- 
manding the river were a constant menace to Washington 
until they could be occupied in force by the Federals. Since 
no attempts theretofore had been made to fortify the city, it 
does not appear that sufficient information upon which even 
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BiittLTy Itudgt^rN. aboul liiilf ii iiiik- from llii' .'iniilliiTn oiit.skirts of Akxuiiilriii. uvi'riooki'd th<^ Tutoiiuki' iin.l tlu- nioutli of Hunting 
Cn-fk. Us .lilt.- wu il lilutf risin); niwiit tuciity-i'iKhl feet uUivi- IiikIi vati-r. It wiu Hrniecl with fi\-i' 'iOU-|)ounUor Purrott gtins und u 
I5-in('h Rotlmnn smooth-bore, rmiilurvil in jmirs. Tlic pHrupcl wus twt^nly-livi: fcot tliiek. The 15-incli Roiltnnn gun lisiMc above the 
bomb-proofs, can be at u<li«l l>rlow i-liiscr at hand. Tliis munatur of iLi time became possible through the disi'overiea made by Captain Rod- 
man, of the United States Ordnanee Department. It isnumntnlon a ecntor- pintle carriage — that is. tlie tracks carrying the carriage are 
completely circular, and the pivot on which il revolves is under the i'enter of the carriage. The timber revetment of tiie interior slope 
of the parapet affords greater protet-tion to the garrison; the men cnn stand close to the wall, and are less apt to be struck by high- 
angle fire. In the foreground are the cntraiKTS to the bomli-proofs, guanlcd by two sentries who accoiumoiiutingly faced the camera. 





AX INTIMATE VIEW OF TUE 
tatKAT HODM.\X Ul'S SHOWN 
i>\ TIIK I'AOK PKECEDIXG 




The 15-iiich Rodman gun in Battery Rodjiers, near Alexiiiidriji, with a 
scene was quiet the day this photograph was lakoii. The (omners little 
the city would be in a turmoil uf exnteniciit from Early's attack on the 
This battery was erected to yimrd the south sith- uf Washington from ai 
The distance to mid-channel was (iOO yards, and no \essel of a draft of tv 
distance than half a mile. The battery also enfihidcd the channel for the 
face of the work was 135 feet long, and it liad flanks of sixty and eighty 
visible to the left, with a steamer loading supplies and a lighter close by. 
from the little photograph, on the oi)posito i)agc, of a soldier who has crj 



gun-dctaclmiont around it. The 
thought that within a few weeks 
northern defenses of Washington. 
1 attatrk by the Confederate fleet, 
renty feet could pass at a greater 
! full range of its guns. The nuun 
feet. The wharf at Alexandria is 
The size of the gun can be judged 
lied, feet first, into the muzzle. 
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a tentative line of works could be planned was at hand, and 
engineer officers examined the ground as well as they could 
at the termination of Long Bridge, on the Virginia shore, and 
also at the Virginia side of the aqueduct. Confederate 
pickets were observed from tlie first outbreak of liostillties, 
and while these jiarties were apparently unarmed, the officers 
making reconnaissances to determine the location of works, 
had necessarily to be prudent in their movements, and accurate 
observations were impossible. 

The first forts located were Fort Rimyon, at the land end 
of the approach to Long Bridge, about a half a mile from 
the Virginia end of the bridge proper, and Fort Corcoran, 
covernig the approach to the aqueduct. These footholds were 
secured by a crossing in force on the night of the 23d of Jlay, 
1861, of three columns, one by the aqueduct, one by Long 
Bridge, and one by water to Alexandria. The nearness of 
Alexandria, and the fact that it conmianded the river, made 
its occupation a matter of prime importance from the outset. 
Fort Ellsworth, on Shuter's Hill, one half-mile west of the 
town, was located and fortified by the colmnn crossing by 
water. During the eight weeks following the crossing, and up 
to the time of Gieneral McDowell's advance on Manassas, of- 
ficers and troops were hard at work on the entrenchments, thus 
established at three points, to the total neglect of the protec- 
tion of the city on the eastern and northern sides. These first 
three works constructed were larger than most of those which 
followed — the perimeter of Fort Runyon, indeed, exceeding 
that of any subsequent work. 

Of course, these three points were intendal to be only 
footholds for further de^■elopnlent of the works, and were, 
themselves, badly located for isolated defense. Fort Runyon 
was overlooked fay the heights of Arlington, as was Fort Cor- 
coran, though the latter was better situated than the former. 
Fort Ellsworth was but a weak field-fortification. 

The main efforts of the officers «'ere to strengthen the 





a)MPLETING TIIE BARRICADE AT ALEX^VXDRU 



When Brigadier-GcDeral Her- 
msD Haupt was put !□ charge 
o( all the isilroads ceatering 
in Wa^ungtoD in 1S61 his 
6rat care wu to safeguard 
them as fai as possible Trom 
the deslmctive Confederate 
raiders. He built a stockade 
anniud the modune shops and 
yard of the Orange & Alex- 
andria Railroad, vith block- 
' houses at the points most 
vuhierable to raiJeis. Thr 
cntiiens ot Alexandria, terri- 
fied by thmr exposed position 
across the Putomac close to 
the battlefield of Bull Itiin. 
entrendted themselves as best 
they could, before the gri'at 
forts about them were ctiu- 
pleted. The lower vlrv is 




luoking tip Duke Street from 
Pioneer Mill. The heavy 
stockade, inside the city, sug- 
gests how acute were the 
apprehensions of its inhaln- 
tants. Thi' barrier is stdid 
enough to slop a cavalry 
charKc, with the big gates 
closed. A couple of field 
pieces, however, could batter 
it down in short order. I^ter 
in the n-ur, such stockades a* 
this would have been built 
wilh twenty-five feet ot earth 
bankeil up in front ot them. 
After the hurried preparations 
shown in the phot<igiaph, the 
tide of war rolled away into 
soiithiTn X'tr^inia. The stock- 
udeforit wbili' remained as a 
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three points at which works had been begun, and no attempts 
were made looking to the erection of a continuous or a sup- 
porting line to stop the advance of the Confederates. The 
necessity for this was not realized. But the first disaster awoke 
the military and civil authorities of Washington to the grim 
fact that the war was not a thing of probably a few weeks' 
duration, and in the face of a victorious foe there was the 
great menace of the capture of the Nation's capital with all the 
dire consequences. It was not the extent of the fortifications 
that im|jeded the Confederate army after ISIanassas, but the fact 
that there were fortifications, and that the Confederates were 
as badly defeated as the Federals. General Johnston says: 

" We were almost as much disorganized by our victory as 
the Federals by their defeat," and it was conceded by every- 
body that disorganization and the moral deterrent effect of 
" fortifications " were mainly responsible for tlie Confederates 
not pressing their victory to the logical conclusion of occupy- 
ing the capital. 

The stream of fugitives crowding across Long Bridge 
and Aqueduct Bridge after the disaster of Bull Run, July 21st, 
announced to the people of Washington, to the people of the 
North, and to the people of the world tlie initiation of a 
mighty struggle. The echo rang southward, where the cry 
immediately was taken up, " On to Washington." In the 
North the echo was, " On to the defense of AVashiiigton." De- 
spair in the North was replaced by a dogged determination 
to prosecute the war to the bitter end, and a few weeks' delay 
on the part of the Confederates sounded the doom of their 
chances to take the capital, for every energy of the North was 
bent, first, to organizing for its defense, and, second, to taking 
the field in an offensive movement against the Confederates. 

General Scott, who had fought in two wars against for- 
eign foes, was bowed down with age, and the tremendous 
energy necessary to cope with so appalling a situation had 
left him; so he asked to be relieved bv a younger man. All 

[9i\ 




DEFENDERS OF LONG BRIDGE-^A BATTERY DRILL 



The little boy on the corner is not looking at the cannoneers. Real soldiers and 12-pounder Napoleon field- 
guns are no novelty to him hy now. He is staring at something really new in the summer of '64 — the cam- 
era. He finds the curious looking box \astly more interesting. The soldiers stationed at the Virginia end of 
Long Bridge were "caught" by the pioneer photographer at drill. They are in correct position ready for 
action. The duty of the soldiers with the long swabs on the right of the guns near the muzzle is to sponge 
them out, and to ram home the new cliargc. The men on the left near the muzzle place the charge in the gun. 
The men on the right, back of the whei-l, cover the vents until the charge is rammed home. The men on 
the left, back of the wheel, ha\-e duties more complex. They i)rick the cartridge, insert a friction primer 
attached to a lanyard, step back, and at the order: "Firc!"exi)lodc the primer. Still further to the left<rf 
the guns stand the sergeants who arc chiefs of pieces. The men behind the limbers eut the fuses for the length 
of time required and insert them in the shell. It is the duty of the men at their left to carry the charge from 
the limber and deliver it to the loaders who place it in the gun. Finally, the corporals directly behind the 
cannon are the gunners who sight the pieces. The remainder are to help prepare and bring up the ammuni- 
tion from the limber, and to take the places of any disabled. All this is familiar to their companions lounging 
about the hotel. The time is evidently .summer. The boy is barefoot, and the trees are in full bloom. 
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eyes were directed to General McClellan, whose successes had 
already made him a marked man, and under the direction of 
that able organizer a more secure feeling immediately ap- 
peared. He directed the immediate completion of the fortifi- 
cations of the city, and also bent his energy to organizing the 
great Army of the Potomac. 

Once the jmsitions on the right bank of the Potomac were 
reasonably secure through the works just mentioned and such 
additional defenses as Fort Albany, Fort Scott, and various 
lines of connecting fortifications, attention was given to the 
Washington side of the river. In the summer and autumn the 
Potomac is fordable at points not far above Washington, and 
as the river became lower apprehension increased that the victo- 
rious foe, who still rested at Manassas, would avoid the works 
on the Virginia side, cross above Cieorgetown, and attack from 
the Maryland side of the city. To meet the emergency, works 
were hurriedly thrown up without that careful preliminary 
studj' of the topography which the occasion really demanded. 

The securing of the roads was the first consideration. The 
main road which followed the general line of the crest between 
Rock Creek and the Potomac, branched at Tennaltytoivn, 
about a mile south of the District line, and entering and leav- 
ing the town were other important roads. As this was on 
fairly high ground it was selected as a proper point for a work, 
and Fort Pennsylvania (afterward Fort Reno) was placed 
there. Thus was established one point of the line of works. 
Fort Stevens, commanding the Seventh Street Road, running 
north, and Fort Lincoln, commanding the Baltimore turn- 
pike and the Baltimore and Ohio Railroad, together with Forts 
Totten and Slocum, between these latter roads and the Seventh 
Street Road, were all simultaneously started. All these works 
were on the crest of a somewhat irregular ridge overlooking 
the valley of Sligo Branch. This carried the general pro- 
ject from Tennalljiiown, within two miles of the Potomac, 
around to the north and east of the capital to Anacostia Branch. 

1941 





GUARDING TIIE AQUEDUCT 



rXlON ARCH OF THE WAj^HINGTON vVQlEDUCf 



The forts on the south side of the Potomac grouped im- 
iiiedinlply about the Aqueduct Itrklgt. were Forts Bennett, 
C y. Smith, Strong. Morton, Wooilburj', and Corcoran. 
Tlic hillpr was a lelr-dii-poiil, or defeo.w of a bridge, coveting 
l)ie ^'i^gi^ia end ol the Aqueduct Ilridgc, U was on a ulight 
plutiau altovc the river, hut was itself commanded by liigher 
ground iiround ;\rlingl on Heights. In the two ivnter photo- 
graphij caononerrs ure loHding big guns in Forts Cur<-uraii 
iind Woodbury. These arc botli cast-iron niiii!zh--loading 
3'i-poiintli'r gun.s. mounted on woodi-n carriugcs witli front 
pintles. TcclinioHlty, the iipJiiT JJurt of the mount is the car- 
riflKc, und tiic lower part, ninninj! on the travirM- wlii'tls, is the 
cluissis. Tiu- front pintle nllowcd tile gun lo rotate through an 
arc of IHO degrees. An interesting us]»-et of the lon<!ing of 




FADING ai-FOUNDERS IN CORtORAN AND WOODBURY 

the big gun in Fort Corcoran is the officer holding liLs thumb 
over the vent. This whs to prevent the influx of oxygen while 
the charge was being rammed home, .'\fter tlie gim wa-s 
heated by several discharges, it was possible to fire it merely 
by removingthe thumbfromtlie vent. Woe to the nmn handling 
tlie rammer if the officer inadvertently removed his thumb before 
the charge wai rammed home! Tlie premature discharge follow- 
ing would blow him into atoms, that is, if he should be thought- 
li'ss enough to eitposa his bmly bcfuri- the nmzzle of the can- 
non. Many distressing accidents occur in this way. lioth in 
peace and war, whi-re amateurs liamlle the guns. Tlie w'cll- 
trained artillerist stands asiile from the muzzle when ramming 
borne the charge. Furt Corcoran was constnieted to <lefend tliis 
important bridge from assault on the Virginia side of the Poto- 
mac. FortStrongwas originally Port De Kalband with Forts 
Corcoran, Bennett and Woodbiu'y constituted the defense of the 
bridge at the time the capital whs threatened by the Confederates 
after Lee's ilefeat of General Pope's army in August, 1868. 
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The line once established by the location of the larger 
forts, the process already employed on the Virginia side was 
used to fill in the gaps. Supporting works of usually less 
strength, were placed within rifle-range along the crest. 

The problem of resting the left of the line on the Poto- 
mac, however, was more difficult. There were two matters of 
paramount importance, the consideration of which indicated 
a position for the line quite difl'erent from that indicated by 
the topography. It must be remembered that the Chain Bridge 
crossed the Potomac about three miles above Georgetown, 
and the receiving reservoir which supplied most of Wash- 
ington and Georgetown with water was about three and one- 
half miles from the latter place. The value of the bridge and 
reservoir rendered their protection necessary. But the high 
ground, upon which naturally the line of forts should be placed, 
ran toward the Potomac on a line south of Powder-Mill Run, 
the stream supplying the reservoir, which approached the river 
at the point where the bridge crossed. It was obvious that 
works placed on these heights would not protect the reservoir, 
and that the bridge would be in the zone of fire of any force 
attacking the forts. Hence the line of works was broken, and 
three isolated works, afterward united into one, were placed 
on high ground to the north of the resen'oir, and far enough 
above the bridge to prevent artillery fire from reaching it. 

South of Anacoslia Branch the problem at first appeared 
to be capable of solution by placing bridge-beads, or small 
forts covering the approaches to the bridges, on the south side. 
There were two bridges, one at the navy-yard, about two 
miles up the creek, and Benning's Bridge, some two and one- 
half miles above the first. In addition, it appeared that there 
should be at least one large fort overlooking and protecting 
the navy-yard and the arsenal, which latter was on the point 
at the confluence of the Anacostia and the Potomac, and which 
contained large quantities of war-supplies of all kinds. A 
more critical examination, however, showed the necessity of 




A VIEW FROM FORT MARCY— COMPANY A. FOURTH NEW YORK HEAVY ARTU-LERY 
Li front of the tent at the right of the picture sits William Arthur, brother of Chester A. Arthur, the future 
Piesident. This view was taken from the fort down toward the camp. The Fourth New York Heavy 
Artillery was organized at New York, November, 1861, to February, 1862. It left for Washington on 
Februaiy 10th. Its first camp was five miles from Chain Bridge, and its second at Fort Marcy. These 
Y dear photographs were treasured half a century by T. J. Lockwood, a member of the regiment. 




LOOKING FROM THE CAMP TOWARD FORT MARCY 
Many was the northernmost fort on the west side of the Potomac, tying above Chain Bridge. Its arma- 
ment GonaistBd «rf three 24-pounders en barbette, two 12-pounder howitzers, six SO-pounder Parrotts, three 80- 
pcmnder Parrotts and three lO-pounder Parrotts, all en embrasure. It also mounted one 10-inch siege 
mortar and two M-pounder Coehom mortars. It overlooked the Leesburg and Georgetown Turnpike. 
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fortifying the entire length of the crest between the Anacostia 
and Oxen Run, a distance of about six miles. This was done, 
and toward the end of the year 1861 these works were well 
tonard completion. likewise were the Morks along the entire 
perimeter of the defensive line encircling the capital, on both 
sides (if the Potomac. 

liy the spring of 1862 there were, surrounding Washing- 
ton, twenty-three forts on the A'irginia side of tlie Potomac, 
fourteen forts and three batteries from the Potomac around by 
the north and east of the city to the Anacostia, and eleven forts 
south of the Anacostia. with the right of the line resting on the 
Potomac. Of these. Fort Runyon, already noted as covering 
Long Bridge on the Virginia side, was the largest, witli a 
permienter of one thousand five hundred yards, but the size of 
the remainder varied to a minimum of one hundred and fifty- 
four yards. Most of them were enclosed works, and some 
l^ere lunettes, or partially closed works, with the unclosed side 
occupied by stockades. The armament was principally 24- and 
32 pounders, some smooth-bore and some rifled," with a few 
lighter field-guns. Magazines were provided that had a capa- 
eit\ each of about one hundred rounds of anununition. and 
some of the most important works had bomb-proof shelters, 
where about one-third of the garrison could sleep secure from 
aitillery fire. 

The curious fluctuation nf public feeling toward the 
foitifications can be seen when we remember that, before the 
Manassas campaign, they were very lightly regarded; imme- 
diately after that campaign and the defeat of Bull Uun. there 
was a fever heat of apprehension and demand for protection. 
When General McClellan's splendidly organized army took 
the field against the foe, there was a certainty tliat the war 
was about to be ended, and a corresponding decrease of re- 
gard for the defenses; and we shall see later how the ebb of the 
tide again caught the public and sent it scurrying behind the 
forts. When McCIellan left AVashington for the front, the act 




IN hX)RMIUMtLE fX>KT SI MNKR 
APRIL S. IH<$t 



Fort Sumner, & semi-oloscd work, lay Ikighest up the river of all the furts deffniling Wushingtuti. It was nnrthwvst of the recnving 
reservoir, overlooking the Polumiic. itni[ ranimAniled by the fire of its litiivy guns the opposite shon' in front of ttu' wDrks <if tlic Virginia 
nde. Its great animment nuiilc it a f(>rmi<liibli' fort. (H NniiH>th-b<m' guns it huil three H-incli .slc'K<-ho»-it7en< und two 32-poUuda 
■ea-coast guns m rmbriumre, iintl si\ 3'£-pi>uiLiler unci tour J4-poUTuler seu-eoiut i^ini^ en Imrbclle. lt.-> riileil jjiins wen; twi> 10U-|>oimdcr 
PuTotts en barbtOe, four 4>>^Lneh rifles eii embrasure, two 4!^-in(-h rifli-a eii Uirlirltr. and six C-|H>uniUT Jiiines rifl>-s eii rmbraiiure. It 
bUo boasted three mortars, om- 10-inch sii-gi'-ini.rtBr, and two tj-l-poumlpr Ciii'horns, and then' vn-rv thirteen vn<:iint platforms for 
field and siege-guns. The trrriun on which the work was placed was such as to enablu it tii shelter a largi' btxly of troops with natural 
cover. The fir^t gun on the right in this photograph is a 32-pounder sea-coast gun in an enibrasurts the s<-conil is a 4J>2-ii>ch rifle 
in ait embrasure: the third is a lOO-pounder Parrott en barbette: and the gun on tlie left is a i} j-inch riHe en burbetle. The first and 
fourth guns are on wooden sea-eoast carriages; the secunil on a siege-carriage; and the Pamittrideonawrought-iroa sea-coast carriage. 




ONE OF THE HEAVY ARTILLERY REGIMENTS THAT W.\.SHIXGTO.\' LACKED IN 04 

TbelUrd Pauwylvania heavy artillerists, as they drill in Fort Monroe. April. 1694, are the type of trained big gun fighters that Wash- 
tngtoa needed by thousands when Early swept up to fort Stevens, threatening to iJike it three months after this picture was taken. 
I>-71 
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of Congress making appropriations for the defenses of the 
capital read as follows: 

" lie it enactal, eti-., etc., that the sum of one hundred and 
fifty thousand dollars be, and the same is herehy, appropriated, 
out of any money in the Treasury not otherwise appropriated, 
for completing the defenses of Washington; Proi-idcd, That 
all arrearages of debts incurred for the objects of this act 
shall be first paid out of this sum: And Provided Further, 
That no part of the sum hereby appropriated shall he ex- 
jjended in any work hereafter to be commenced." 

General J, G. Barnard, who, j»rior to the passage of the 
act above quoted, had lieen in engineering cliarge of the works, 
was, after the disasters of the first campaign under MeClellan. 
placed also in command. He says that it was evident to all 
that the line north of the Potomac was not adequately defended 
at the time of the above act, and that after the disasters in 
Virginia tlie work ^vas prosecuted with all vigor, new ivorks 
being thrown up and the old ones strengthened, notwith- 
standing the act of Congress. Public opinion demanded 
these measures as imperative necessities, thus demonstrating 
the return of aff'ection for forts and bombproofs. Even 
with the utmost endeavors of General Barnard, assisted 
by a large force of com[}etent engineers, the defenses, in 
December, 1862, were far from satisfactory. Congress had 
not removeti its prohibition against the conunencement of new 
works, but here we witness one of the exhibitions of the mas- 
terful nature of the great war secretary, Stanton. He auth- 
orized CJeneral Barnard to continue the work of construction, 
and to begin such new works as were necessary. It was 
evident, however, that the expenditures would continue in- 
definitely, and ultimately would amount to a very large sum. 
In order to have a sufficient justification in the face of the 
Congressional prohibition. Secretary Stanton convened a 
board of officers whose judgment could he relied on for an un- 
biased decision. This board spent two months in examining 
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MKN OF THK THFRU MASSACHISKXTS HEAVY ARTILLERY IX TORT STKVEN"^ 



Fort Stpvens. on thi- north linp of (he- clc-tcnscs of WHshinf^on. Ixiro the brunt ot 
1864. %hen Etirly threatcncil \VH»hinffton. Tht- .siucHit h-lton- guns in its Hrmanicn 
24-pounder siegp-giins en tiiibrnsiire, two i-V-pounili-r scmiMiit puns ta ImrlieUe. 
rifled guns, onr lO-inrh sip((i'-ni<>rlar and one 4-l-piiundcr Cocliorn niorlar. Tlirii 



lie ConrnlcnLlc itttai'k in the ni'tion of Jidy K, 
were two H-incH sicp^ howitzers en rmhrasiirt, six 
It was iilso urniol with five SO-poundpr Parrott 
of thr platforms fi)r siege-guns remained vacant. 




COMPANY' 



Acmsixrs HKAVV artillery, in* H)RT STEVENS. 



Waihington was no lonser in rlnn^^iT nlien lliis photograph was taken, anil the ciinipany is tivkinfl its ease with small amut utacked — 
three rifles held together by engaging the shanks of the liayonets. This is the usual way of dis]H)sing of rifles when the company is 
teuporarily dismissed for anj' purpose. If the men are to leave the immediate vicinity of the stacks, a sentinel ia detailed to guard 
thearma. TheThinlMaasaehusettsHeavj' Artillery was organized for one year in August. 1864, and remained in the defenses of Wash- 
ington tlirou^iout their service, except for Company I, which went to the siege of Petersburg and maintained the pontoon bridges. 
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criticaUy all the works, completed, under construction, and 
projected. The findings of the board were, in brief, as 
foUows: 

That there were (in December, 1862) surrounding Wash- 
ington, fifty-three forts and twenty-two batteries; that the 
perimeter of the entire line of fortifications was thirty-seven 
mUes; that the armament consisted of six hundred and forty- 
three guns and seventy-five mortars; that the total infantry 
garrison needed for a proper manning of the defenses was 
about twenty-five thousand; that the total artillery garrison 
necessary was about nine thousand, and that a force of three 
thousand cavalry was necessary to make reconnaissances in 
order to give warning of the approach of the foe. In accord- 
ance with the recommendations of the board, Congress raised 
the embargo on funds for further defense preparation, and, 
during 1863, several important new works were opened and 
completed, and the old ones kept in a high state of efficiency. 
One of the most notable new works was Batterj' Rodgers at 
Jones' Point, near Alexandria, for defense against the Con- 
federate vessels. During 1864, one large fort, McPherson, was 
commenced on the Virginia side between Long Bridge and 
Aqueduct Bridge but not completed, and some smaller ones 
buUt. With these exceptions the time was devoted to keeping 
in good repair those already constructed. These included some 
water batteries that had been constructed in 1862 as a supple- 
mentary aid to the forts in repelhng naval attacks. 

The amount of work that was expended on the defenses 
of Washingrton during the war was indicated by the 'fact that, 
at the close of the war, in April, 1865, the fortifications consisted 
of sixty-eight enclosed forts and batteries, whose aggregate 
perimeter was thirteen miles, eight hundred and seven guns, 
and ninety-eight mounted mortars, and emplacements for one 
thousand one hundred and twenty guns, ninety-three unarmed 
batteries for field-guns, thirty-five thousand seven hundred and 
eleven yards of rifie-trenches, and three blockhouses. The 

[KB] 





JAMKS RIFLKS BEHIND THE KOttT TX)rrEN IlAMPAHTri 
TltF first gun. in tht fureKruuiid. is h Jitmcs riflf on n sicgL'-rarriagf,: ihe H-cimil il Jaiiii-.s rifle uii ii si'a-coast mrrui)^', Iho third a James 
rifle on a sirgi^i'arrinKr. iinil thi- fixirlli ii ('(iliLiiibLiid uu a ncu-cmuit ciuTia;^. Fort Tolli^ liad miin.v niuRiLzincs nnil bumb-proofs. 




WITH THE (OLIMHIADS AT FOHT TOTTEN 



The totja 
Parrott riflf 



oT Fort TotriTi n)aii»l«l of twi 
SO-poiintlor Parnitt nSea, four 0-poiii 



8-incli liowilzrra, 
iliT Jiimca riflm, oi 



L'ight St-pounder stn-coftat Columbiads, one lOO-pounder 
; 10-inch siege- morlnr. anii one 24-pi»inder cochora mnrtar. 
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entire extent of front of the lines was thirty-seven miles. 
Thirty-two miles of military roads, besides those previously ex- 
isting in the District of Columhia, formed the means of interior 
communication. 

" Sensiti^'eness for the safety of Washington influenced 
every combination and every important movement of troops in 
the Virginia theater." General MeClellan proposed, in Jan- 
uary, 1862, to transfer the Army of the Potomac to the lower 
Chesapeake, for an advance on Richmond. A council of divi- 
sion commanders decided that McClellan's plan was good, but 
that the forts on the right bank of the Potomac for the defense 
of the capital must be garrisoned by a full quota, and that 
those on the Washington side he occupied in force — in brief, 
not less than forty thousand men ought to be left for the 
defense of Washington. MeClellan sought to combine his 
own necessities with the exigencies which had arisen in con- 
nection with the protection of the capital, and included in the 
number of troops left for the defense those which he sent to 
the Shenandoah. The field-commanders always insisted that 
the best way to defend Washington was to attack Richmond. 
However, the Secretary of War decided that McClellan's in- 
clusion of the Shenandoah troops in the defenders of the 
capital was not justifiable, and the recall of McDowell from the 
Army of the Potomac and all the subsequent controversies 
growing therefrom are matters of record. 

Although General Pope's army operated between the 
Confederates and Washington, there was a great feeling of un- 
easiness on account of the inadequacy of the works, and the fact 
that the garrison had been reduced to add to Pope's field-army. 
But " nevertheless they deterred Lee from pushing further 
against Washington his oflFensive movements . . . and thereby 
saved the Nation from much greater calamities than actu- 
ally befell us in this most disastrous year." The garrisons 
were " commanded, generally, by artillery officers of the army, 
and by them instructed in the service of sea-coast-, siege-, and 



lBjlit.N.«i torts, four battel^ 
iea of heavy artillery, aod 
twenty-three of light ar- 
tillery were located between 
Fort Sumner, on the Folo- 
mac above Georgetown, and 
Furt Lincoln, near Bladens- 
burg, commanding Lbe Biil' 
timore and Ohio Railroad 
and the upper Anacustiu. 
Fort Lincob was profusely 
but nut heavily armed. It 
had two 8-ini'h liiej^houitz- 
ers, six Si-poundcr si^a-rimst 
guns, one 24-poiindi'r siege- 
gun, three i4-puunder sva- 
cuaatguns. four l:i-pounder 
field-gun!), and eight (i- 
pounder field-guns en bar- 
brtU. with two 24-puunder 
field-howitzers fncmirajMrc 
This concludes the list of 
the smooth-bores, but thtrre 
were also a 100-pounder 
Parrott and four 20-poundcr 
Parrotla. Fort Lineoln was 
a baitioned furt ol four 




TIIK INTWtlOtt OF TOUT UNXOLN 



faces. Oneof the20-pound- 
er Parrotts is just visible, 
over the top of the store- 
house, and the 100-pounder 

is in full wew in the far 
TOmcr of the fort. Thia 
was one of the first points 
fortified on the Northern 
lines about Washington. 
The spade, seen leaning 
against the house to the left 
of tlie pile of boxes, was the 
great tt(-api>n of warfare. 
The lower photograph shows 
Company II of tlie Third 
-Massathusctls Heavy Artil- 
manning tlio guns. 
Tlveir mu.skcis liaie been 
leaned against the parapet, 
nn<l llie pile of shells to the 
right makes the great gims 
glaring down the valley 
seem formidableinilet^. The 
Third MossaehusetlH was 
organized from unattached 
companies of heavy artillery 
ill August, lt«C-l. fur the 
defense of Washington. 




COMPANY H, THIRD MASSACHUSETTS HPIAVY ARTILLKRY, IN FORT LINCOLN 
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field-guns of the forts," and " they soon became an unrivaled 
body of artilleniiien. Their long connection with partlculai" 
works inspired them with pride in their perfection and pres- 
ervation, while the zeal and militarj' knowledge of their com- 
manders prompted and enabled them to render aid to the 
engineers in modifying and strengthening the forts and in 
developing the lines." 

Such was the confidence felt by everyone in General 
Grant that when, in 1861, he witlidrew practically the entire 
garrison of Washington for his fieUl-army — a thing that Mc- 
Clellan had wanted to do and was prevented — there was httle 
or no opposition raised. But this very action left Washington 
a temptuig morsel for a daring raider, and the Confederate 
commander was not long in taking advantage of that fact. 
Lee was hard pressed, and he sought to create a diversion hy 
sending Early to threaten, and, if possible, to capture Wash- 
ington. This ruse of threatening the national capital had 
been successful before, and he hoped that Grant also might he 
influenced by it. Early left Lee's army under orders to attack 
and destroy General Hunter's army in the Sheiiandoah and 
then to threaten Washington. Several times during the raid, 
Lee communicated mth Karly, leaving the decision of returning 
or moving on to the judgment of Early, according to the cir- 
cumstances in which he found himself. On the 10th of July 
he was within sixteen miles of Washington, in Maryland, and 
defeated a small detachment of Federal cavalry. Hasty prep- 
arations were made in the defenses to muster all the troops 
possible to repel the invader. 

General Early attacked the works on the Seventh Street 
Road hut was repulsed, and during the night of the 12-13th 
of July, 1864, he withdrew and retired toward Conrad's Ferry, 
on tlie Potomac. He stated later: " McCausland [one of 
his brigade commanders] reported the works on the George- 
town pike too strong for Iiim to assault. We could not move 
to the right or left without its being discovered from a signal 




THE GARRISON OF FORT <'. F. SMITH— <()MP ANY F. SECOND NEW YORK HEA\Y ARTILLERY 



Id these photugraplui of 
1865, the defenses uf 
Washington have ser\'ed 
their turn; it is morr 
tbui a year aince they 
were threatened for the 
last time by General 
Eariyandhiamcn. But 
the panoply of war con- 
tinues. Everything is 
polished and groomed. 
During four long years 
the gum in Fort C. 
F. Smith have been 
swabbed out daily and 
oiled, to be ready for a 
thunderous reception to 
the Confederates. The 
fort, one of the laler 
cmutructions, lay to the 
northwest of Fort Cor- 
coran. Its armament of 
smooth-bore guns con- 
sisted of one S-inch sea- 




COMPANY L, AT DRILL 



coast howitzer en bar- 
betir, four 24-pounden 
on siege carriages en 
embramre, and three 
13- pounder howitzers 
en embraturf. Of rifled 
guns it boasted six i}/^ 
inch Rodmans en em- 
braaure, and two 10- 
pounder Parrotts en emr 
braiure. Italsomuunted 
three 8-inch siege-mor- 
tars. There were mi 
vacant platforms for 
further guns. The Sec- 
ond New York Heavy 
Ariillerj- remained in the 
defenses of Washington 
till May, 1864, when 
it joined the Army of 
the Potomac. It lost 111 
officers and men killed 
and mortally wounded, 
and 247 by disease 



r'"^7sr^-S^i'"^'i"^i 



ipfruBPa of Masljttigtnu 




station on the top of Soldiers' Home, which overlooked the 
country, and the enemy would have been enabled to move in 
his works to meet us. Under the eircumstances, to have rushed 
my men blindly against the fortifications without understand- 
ing the state of things, would have been worse than folly. If 
we had any friends in Washington none of them came out with 
any information, and this satisfied me that the place was not 
undefended. . . . After interchanging views witli my brigade 
commanders, being very reluctant to abandon the project of 
capturing AVasliington, 1 determined to make an assault on 
the enemy's works at daylight the next morning, unless .some 
information should be received before that time showing its 
impracticability, and so informed those officers. During the 
night a despatch was received from General Bradley T. Jolm- 
son, from near Baltimore, informing me that lie had receivetl 
information, from a rebable source, that two corps bad arrived 
from Grant's army, and that bis whole army was probably in 
motion. This caused me to delay the attack until I could 
examine the works again, and, as soon as it was light enough 
to .see, 1 rode to the front and found the parapets lined with 
troops. I had, therefore, reluctantly to give up all hopes of 
capturing Washington, after I bad arrived in sight of the 
dome of the Capitol and given the Federal authorities a ter- 
rible fright." 

This was the last time Washington was threatened; and the 
fortifications saved the city. The garrison unaided could not 
have done so. 

[The defenses of Washington presented mauy problems in the 
nature of formal fortification and concentration of troops that did not 
apply to the capitid of the Confederacy. Lee's army was the surest 
defen.se of Richmond whose fall necessarily followed the defeat < f the 
Confederate forces. Nevertheless, a scheme of defense was earlv adiptcd 
and this will be found discussed in an interesting cha|)ler, in the prep- 
aratioti of whidi Cajrtain Hunt has received the valuable assi tan 
of Colonel T. M. R. Talcott, commanding the engineer troops of the 
Army of Northern Virginia.— The Editors,] 



ATTACK 

AND DEFENSE 

AT CHARLESTON 




THE MORNING AND EVENING GUN— SUMTER 

THIS PIECE THAT TIMEK THE (iAKKISON OF THE liELEACUEREU FOHT 
LOOKS OUT ACROSS THE MAKSHES OF ClIARLEHTON HARBOR- 
IN THESE ClLLMORK*S ME\ SET UP THEIR BATTERIES, WITH 
WHAT RESULTS THE FOLLOWING SERIES OF PICTURES SHOWS 
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GILLMOBE STUDVIKG THE JIAP OF <.;HARLESTON IN 18U3. WHILE HE DREW 
HIS "WNG OF FIHE- ROUND THE CITY 



THE FiiirroaiiAPas 

OS THE PAGES THAT FlfLLOW 

Brigadier-Gcocral Quiury Ailama Gillmoie 
is the man who surroundii! C'hnrli-ntoD with 
K ring of fire. On the tnap which he is .-rtufiy- 
mg the words "Eart Coast. Soutli (■ari)limi" 
tie plainly legible, A glance at the map 
to the right will reveal that eoost, uloiig 
which his guiui were bring pushed wlirn this 
phutugraph was token, in I8G3. It will ubo 
reveal the pri>gn-ss illu.struted by the huc^ 
cession of phutograplis fiiliuwing — the gnul- 
ual reduction of Battery Wagm^, »t the 
north end of Morris IsUntl lietore C.'liarlestun, 
by a series of parallels. On the facing page 
are scenes hi Battery ReynoUU on the first 
parallel and Battery Brown on the second. 
Then come Batteries Rusecrans and Meade 
oil the second parallel, shown on successive 
pages. The "Swoinp Angel" that tltrcw 
shells tii'e miles into the city of Charleston 
comes next, anil then the sap-roller being 
pushed forward to the Rfth and liLst parallel, 
with Battery Chatfield on ('umming's Point. 
On the next page is B&ttcry Wagner. The 
1 1 101 




remmning scenes are inside C)uirle.ston, The 
last page shows the effect of the Iximbardment 
at Fort Sumter, Tliiw a sequent story is told 
in actual photogrsplL'j of the siege opera- 
tions about Charleston. Quincy Adams Gill' 
more was graduated first in Ms elass at West 
Point. Hi- .serveil ns an ossbUat engineer 
in the building of Fortri'ss Monroe from 1849 
to 1H52. and later beconie assistant instructor 
of practical military engineering at West 
Point. W1icn the war broke out hi- had 
abundant opportunity to put hU learning to 
the test, and proved one of the ablest military 
engineers in the Federal service. He acted 
as chief en^neer of the Port Royal expedi- 
tionary corps in 1801-62; was chief engineer 
lit the siege of Fort Pulaski, Georgia, from 
Febniaty to April, lS6i. eonilucted the land 
operations a^inst Cliarleston. fought at 
Drewiy'» Dluff, ami in the defi-nse of Wash- 
ington against Earlj-. On March 13, 1865, 
he was bicwtU-d successively tnigadier- 
gi-ncral and major-general in the regular 
arm}', and on December 5, 11^05, he rraigned 
f nmi the volunlcT ser\-icc He was the author 
of many engineering books and treatises. 




TIIK PAHROIT IN HA'ITKRY STRONG 
This 300-poiindpr rifle was JiriN'tccI againBt Fort Sulntet unci Battery Wagner. The lennth of bore of Ihe gun betoro it burst waa 
ISainchca. It wrighed 20,000 pounds. It firoii Hprojirtile-woi(;iiing !50i>ounds, witha maximum charge of ponder of 25 pounds. 
The giui was fractureti at tlie twentj-sfvmtli round liy a shell liiirstinf" in the muzzle, blonin); off about *0 inches of Ihe barrel. 
After the btu^ding the gim was "eliipijcd" luirk bc'jond the teniii nation of the trai4iire and afterwarda Bred 371 rounds with as 
good results us before the injury. At the end of tliat lime tie muzzle began to cniek again, rendrring the pin mlirel)- useless. 




TWO PAllROrrri IN HATrBR^' STKVENS 



Battery Stevww lay just east of Batterj- Strong. It was bi-gun July «7, 1863. Most of the work was done at night, [or the 5re 
from the adjacent Confederate forta T«nden^ work in daylight dangerous. By August ITth, moat of the guns were in position, 
and two days later the whole series ot batteries "on the left," as they were Hesignated. were pounding Hway at Port Sumter. 




C.UNS IN BArrKRV RENO TRAINKU OX HATTKRY WACNKR 

Both the battorU's nn this page wre "un the Uil," that U. arrosa a cnvk frum Morris I.tiand proper, llatti'ry Hayx wna iH'ftun on 
July IS, 1K63. ia prepantion [ur an attack on IJatteiy WagncT si't [or July 18th. Within sixty hourx tniin lirraking gniund, the 
plattorms were made the earthworks thrown up and revetted with sond-bnga^na shown — matcazinui constructed and fifteen Parroll 
guns in plaoe. ready to open firr. At ten o'clock tlicy bcgau the bombardment of Wagner, in conjunction witli tlie fleet, and kept it 
up until dunk, when a detcmiinod but unsucresaful assault was nuidc. Battery Reno was one of the "breaching batteries "against Fort 
Sumter. Tiie work was begun July S7th, and on August !7th four l(».pounderParrott rifle guns, one 8-inch and one 10-inch Pairott gim, 
the largest guns then made, were in place. T)ie ground was flat and mandiy. KoobstnictionH inlcrferetl with the boinlianlment. 
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PARROTTS IN BATTERY HAYS TRAINED ON SUMTER 




IIVI TKHV HE^NOLKS, U.\ INK KIKST I'AltALLKL AC.AINST IIATTKKV WAtJNKR 



The Burpri.'iH ( 'nnfoileriileH 
dtscnvrml lit ilntvn iif July 
84, 1803, the m-w linp thrown 
forward from Haltery Hiy- 
nold<i and Lhr nuvnl ballc-ry 
on thf timl I'nion paralM. 
Two din-cL asMults on f)al- 
terj' WiiKncr huvinj; Iwi'ii re- 
pulsed wilh ((n-:it Ins.^ of lift-. 
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the advn 

was nisdi' by a si-ri 
allcls. Th<- ImltiTip* ^v•f^ 
ready in sixty liuiirs from Iln- 
time o( bri'akinfi ground. 
mewl of the work being done 
ia the niRht during heavy 
niin.1. Tl>e M-rtmd piimllel. 
six hiinitrt'd yurds in ad- 
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vanec, Vi«s e.ituhli-ihrd July 
*3fl. \iy a flying-«ip nbinR the 
nurniw strip of shifting sand. 
The moon WHS so bright until 
midnighl thai no w.irk could 
1«. done, but from twelve till 
rLiwn II pumpet ten feet thiek 
iinil oni- himdrecl sevpni.v-iivp 
(i-el lonfi WBS eompleleil, sin 
liDwitiers wptv plai'iMl. nn en- 
tunglpnienl was put upahun- 
drfri ynrdH in advnni-e, and a 
tiirge bomli-prouf magazine 
nnishe<< in the eenterof an old 
Eniveyjird. Slowly but surely 
the Fcdenil fon-es were work- 
ing their way to the norlh- 
f-m end of Morris Island. 



SAILORS IN THE NAVAL IWTTKIIY 




H.VTTKRV HRDWN. ON" THE SECOXU PARALLEL 




m IIST Gl'N IN BATTKKY BOS KCRANS— LIFT IN THE "I'AILM.LELS 



It was not the bursting uf a gun in the wurks ttiat cuu-sn] the troops most n>n«<m. but Ihc (.'WriU'nitc fire. Mnjor Thomas 1). Brouk» 
ilrscHbrs <lodgiiig shells in thi> panilleU on Morria IsUnil in August, 1HI13: "The fin- from Wntfncr. iiltliinigh inflii'ting much U-ss mil 
injurj'. up to thi^ tim<-. tluin the ngKn'giile Rrv from the other Itntteries of theenemj', still givvs forgrrntcr intiiTiiption to the working 
parties, on aeuiunt of our niiimi-ss to llie fort, '<'ovfr — Johnson or Sumter,' gilt's suHieimt warning fi* those in thp Ir^'nches to seek 
pertbl shelter, if the shell is seen to be euniing towanl them; but "Cover, Wagner,' <»nnot be pronoimevd befori' the shel] luu explmleii 
and done jta work. At lliese mutiimiirj' word*. 1 have often olisiTivd sokiiera, partieuiarly Negnn-ji, fiJl ditt on th<'ir tares, under the 
delusion tliat they wt-re obtaining nmi from mortar-nhi'lU exploding over them, when, in truth, tlu'ir chanei-s of lieing hit vvre much 
n. a noldier was obseri'cd to phu.'c an empty ]><iwder<bnnvl over his head, to sliield him fmm hetivy shells." 




TBK Ifm-l-OrNDKR I'ARnoTl-S IN BATTICHV ROSKCHANS 




-WARE SIIARPSlKXyrKltS!' ■— SKIIVIN(; THE I'AHROTTS IN BATTKItV MEADE 



At ten o'clock on the ni^ht 
o( July 28th. orders were 
bsiied to construct Batterj- 
Meode and Battery Rom-- 
CTaus in the second panmd. 
The positions were lud out 
Mid work begun on them 
before midnight. Work pro- 
gressed rather slowly, how- 
ever, because the Confeder- 
ate sharpshooters picked off 
every man who stuck his 
he>d above the parapet. 
Several men were wounded 
at a dlttonce of thirteen 
hundred yards. Conse- 
quently all the work that re- 
quired iMiy e:ipusure was 
done at night. .Another 
cause of delay was the Ini-k 
of earth; when trenchoa were 
dug more than three feet 
deep the spring tides flooilcel 
them. Besides, the work 
was frequently intemipleil 
by finding dead bodies. 
either in ooSna or wrapped 
in blankets only. On an 




old map Morris Island 
was called "Coffin Land"; 
it had been used as a quar* 
antine burying-ground for 
Charleston. In spite of 
such discouragements, the 
men standing in front of the 
headquarters at the bottom 
of the page continued their 
labor?. By August I7th 
the five immense Parrott 
guns stood ready to fire 
against Sumter. Thus the 
Federal army advanced. 
parallel by parallel, toward 
Battery Wagner at the end 
of Moms IsUnd. until the 
final "flying -sap" took 
them up to its \-ery walls, 

assault. But the defenders 
had ulher strings to their 
bow. as Gillmore's amphib- 
ious diggers dinrovered. 
Though now occupying the 
stnjngh old that commanded 
the harbor from the south, 
the Federals got no farther. 



HEADQC.«tTERS OF THK FIELD OFFICER OF THE SECONT) PARALLEL 



One of iht- loiist fiuiioiis 
guta in the CiiHI Witr wiia 
the "Swump- Angel." Tlie 
marsh hen- siin'ly ilesiTviil 



the I 



Tlio 1 



gineera who explured it to 
select a iiit« fur the liat- 
tery eanitxl a fourteen fuut 
pUnk. Ulien the mutl be- 
isnte too soft to su^iin 
tlieir weiglit, tliey sjit on the 
plank lUltl piislutl it for- 
ward betviwn their Ii'b». 
The mud was twenty Iixt 
ileep, and nH-n on sueli ii 
plank could sUirt n'a\-cs 
rippling iitToss the may 
suifoee by jumping up aiiil 
domi. It in said tiiat one of 
the officer:; detailed fur the 
constnietion of the plat- 
furms otlled for "twenty 
men, eighteen feet Img!" 
In spite of theiH- difBeullii-H 
pilea were dri^'cn in Ihi' 
marsh at a pMnt tbit nan- 
mandi-d tlie <'ily of Charli-s- 
t<m and a tJatfurtn at hiit;(li 
laid upon it. ()» -Vnj^ist IT, 




TIIE '■SWAMl'-ANUKL"— ONE OF THE FAMtJlS 



imt. iui 8-ineh. iOO-p,iuiid- 
cr ]*iirrott riile was skiddoii 
aenisa the marsh and 
niounti^l U'lund the sand- 
bag parnp<'t. On the night 
of August Hal, after warn- 
ing had lieen sent to the 
Confederate commander, 
Gmcml Beauregard, the 
gun was fired so that the 
missiles should fall in the 
hi-art of Charleston. Siin- 
twn shells filled with (ircek 
fin' were sent that night. 
On August «3d, at the 
thirty-sixth discharge, the 
breech of the gun was 
blown out and the barrel 
thon'by thrown upon the 
^ia□d-bag parapet as the 
pliotiigraph shows. From 
the outside it looked to be 
in position for firing, and 
liecame the target for Con- 
federate gunners. Two 
weeks later two 10-ineh 
luortaiN were mounted in 
lihwv irf the Parrott. It woa 
i Gl'-VS OF IKl Uter mount.-d in Tnntim. 




AtTKH THK 3GT1I SHOT— THE "SWAMr-ANCKI," nniST 




IS taken 



L-lh.-H.vi 



 HOI.I.KU \y 'lEIK lllvl 

(IF TiiK ri,viN(;-SAr 



Mip WAM being pu^^hrcl fitr- 
ward In Ihc fifth (anrl 
lost) parallel. TheBdion 
of September Dth i» thus 
reported by Major T. It. 
Brooks: "The general 
eomman ding o r d e r e il 
GeneralTcrrj- to lake and 
hold the ridge, and plurc> 
the resources of the com- 
maad at his disposal for 
that purpose. It was ac- 
eomplished at (1:30 P.M. 
by B brilliant cbargf of 
theTwenly-iourth Massa- 
ehuietta V<ilunleers.(.'cJij- 
nel Francis A. Osborn 
commanding, support eil 
by Ihc Third New Hamp- 
shire Vol un tee r». ('uptiiin 
Randlett commnndinR. 
Sinty-sevei 
captured. They 




KiniNT, TIIK RIG GIN 
( IIATMKI.I) 



roiinl of llieir own torpe- 
does, H.t the.v informed us, 
and had too little time, 
even if there had been no 
torpedoes. Xii worka. ex- 
cepting rude rifle-pits in 
the excellent nalural cov- 
er afforded by the ridge, 
were found. . . . The mo- 
ment the ridge was gained 
the work of entrenching 
wa.s licgTin under the su- 
perintendence of Captain 
Widkcr." The balance of 
tlic ri'iHirt 1 ells about the 
Hfth parallel and the fly- 
ing-sap. which took them 
up lo Battery Wagner 
Mnd the battery renamed 
Chalfielrl on Cuniming'n 
feint, in onler to <-om- 
memonite Colonel John 
L. Cliatfield. killcil July 



>4th. II 
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ONE OF THE MOST 
POWERFLX GL.NS OF 
THE CONraDERACY. 
IN FOBT MOf LTHIE 

This huge giin in Fort Moultrie 
was ileaignnl lo throw fWKl- 
pound sht'lki. \Mth mirh ili'- 
fnulrrs C'lutrli^rton lipcaiiii' tlir 
Ix-iit-fortifiifl city <>n the Con- 
feilcmtc si':wiiajil, tuiil provwi 
H HlumlilinK-liliH'k lu both tlir 
F«leral «rniy iiiitl nuvy. Fort 
Muultrie via iin SiillivHo's 
I{i1an<l, guarding the rjght- 
> llic hHrlH)r. 
Charti-stun wilh liiuJIy cvuni- 
atnl Ffl)ruar>- IT, 1805. niter 





WAGNKR AND CRBCd 
These two torts (Wugner show 
alxi^'e; (iregg to the right) we 
eaptiireil miecessivi-ly in tl 
slow uppriHich liy jHirulh' 
along Morrill iHland. i>ntx' 
the (.-^-luniation <>f Cluirli-.st 
Buth \Yugnrr itiiU (irrgg w 
sviu'iiiiti""! S<i)leinl>cr H, 
(ienintt IkiLiircpinl. tlie (' 
L-deniti- <i>iniiULn.hT. >U 

tllHt WllKIU-r WILS lUI itllllll' 

cnililr wcirk, (ieniTiJ ( 

tlu'pliuv. nt>ist.stliat it »:>.■< 
ex-«,hiiKly ,-tr..HB fori. 
U.iiilH>r.K.r.s W..UI.I lic.1.1 1. 



"li"W 



lt«i.1. 



piiii's of lu-avy onliumiT wi-n> 
ca|itnnil wlii-n il rtnnlly b'll. 




(ilXS 'I'HAT WKKE NOT NKKOKD 

THK SOUTH HA'ITKHV IN CHARLESTON ITSKLF 

THE FEDER.\L FLEET NEVER (JOT HEVOND THE HARBOR FORTS 



The iipiwr pliutii- 
grajili shows two 
lO-inch ('oliini- 
biads in the Wiiite 
Point or "South " 
Btitterj', in Chiir- 
leston. This whs 
.situated on the 
extreme southeast 
point between 
■- .\shby and 
Cooper Rivers, 
It was estabhshed 
for the purpose of 
affording a last 
opportunity to 
stop vessels that 
luight get past 
Fort Sumter into 
the inner harbor. 
Sumter, however, 

van .so far out. 

md with Moul- 
trie, Gregg, 
the others pro\-cd 
so effectual a bar- 
rier to Ihe har- 




ONE OF THK "SOI TH KATTKHV" GUNS 
DIREUTLV ON THE PUBLIC SQUARE 



bor's mouth, that 
no use was foinid 
for the gnus here 
in tlie city itself. 
Ilow dose they 
were to Ihe heart 
of the city is 
sliown by the 
gun in the lower 
photograph, em- 
placed on the 
hattcry directly 
in fn.nt of the 
I nblic square. 
Charleston was 
Ihe birthplaee ot 
seeessiou. and was 
prepared to make 
a stout defen.se, 
Sumter almost 
single-handed 
held out until in- 
land eonuiiunica- 
tions were cut, 
and the city was 
evacuated Feb- 
ruary 17, ISB.-). 
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WRECK OF THE GIANT BLAKELY UL\ AT CHARLESTON 



This wiks ail English giin, 
ull steel, to which the prin- 
ciple of "initial tension" 
was sut^-essfully applied. 
From the breech to the 
trunniotis of the Bhikely 
gun it was jwar-shajHxl, 
for the purixjse of resisting 
the tremendous ]H)wer- 
pressures. By "initial ten- 
sion" is meant intentional 
strain in the metal of the 
gun, seientifically placed, 
so as to ciHinterjict in a 
measure the strains set up 
by the powder discharge. 
There is an iinier tulH-, on 
the outside of which bands 

lUO] 




VIEW FROM THE REAR 



are shnink so as to set ii[i 
H strain of extension in the 
exterior band. liy prop- 
erly combining these 
strains the extreme ten- 
sion due to the powder 
ga-ses at their moment of 
greatest exjtunsiondoe.s not 
affect the gun as injiiri- 
ously as if these initial 
strains were not present. 
This was among the earli- 
est form of cannon to l)e 
suwessfiil with this prin- 
ciple of "initial ten.sion, " 
a fundamental element in 
the scientific design of the 
best niudeni built-up guns. 



THE ONLY GLN IN 
THE LIXE OF FIRE 

The titj at Chiirlratuii 
was fortified up to ils 
very doorsteps, an u* vv'i- 
(iencei! by thi'si' thn'>' 
photographs <il the 
wreckril cnrriiiei' nf 111'* 
immense BJukely ^lui on 
the Batttry. The oiily 
batltry in thr path oF 
the FeiiiTal fire wiui tliiil 
mntaining tlii.s monster 
piree. I'lidiT ilati' ii( 
Jimuurj- 6. 1864, Miijor 
Henry Bryiui, .Wistanl 
Insppcliir-fieaeral at 
< 'harleatOQ, reporteii thul 
from AuRUst i\. 1H«;i. 
to Januury j. 1804, tli-- 
observcr in the st«-pl.- 
of St. MictuLel's Churelt 
counted ili s h e I I '• 
thrown at tile citi . (If 
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a total irf iio invcstiga- 
tiHl, 145 struck houses, 
nineteen struek In jards, 
Hnd sixty-one slruek in 
the streets and on tlic 
etl^e of thf burnt dis- 
tri<-t. Only uUmt one 
third of tiirs.- hunit. 
Thi' Motion of Ihe lily 

«,i~ l>.,ii,id.d on Ih.. 
ii..rlii l>y Murk.t Slnvl 
fniin iUu,\ ilay toMeet- 
mii. down Mit'tJtiK to 
HorlUek'-* .Mky. and 
along Horiljei'ks .\llej- 
lo Tnidd Stni'l: on tlie 
wjutli by Tradd Street 
Iroin llw eomer of King 
lo ( hurch Strict, down 
Chunh Streel lo longi- 
tude L»ne. along that 
lo hjist Bay; ami on tJie 



iisl I 



In-et. 



ioMN(i in !■ ni 




ijOokim; \orthe.ast 

Thb view ihowa the streel ninninn at right ungli 
one in the mlJoininK photogni])h. 



r- to the dwelling houses the Federal 
fallen durinjj the bumlxLrdment. 



Thiisc vitwa show tlie re- 
sult of the bombardnient 
from August 17 to 23. 
1803. The object was lo 
for™ tfic surrender of Ihe 
fort &□<! thus elfert an 
entnuiL-c into Cbarlnilon. 
The report of Colonvl 
John W. Turner. Fedcml 
chief of artillery runs: 
"The Bn- from the breach- 
ing bfttterics upon Sumlt'r 
was inrcssnnl, and kept 
up continuously from day- 
light till dark, until the 
eicning of the 23d, . . , 
The tire upon the gorjje 
hud, by the morning of the 
2Sd, sucCTTded in destroy- 
ing every gun u|ion the 
parapet of it The para- 




pet and runiparls of the 
gorge were cunipletcly 
demolished for nearly the 
entire length of the face. 
and in plaws every tiling 
was swept off donn to the 
arches, the dibtia forming 
an aeeessilile rump to the 
lop of the ruina. Nothing 
further being gaini'd liy a 
lunger fire upon this face. 
all l]ie guns were dini-lni 
tlii.4 day upon the siiuth- 
liLslerly flank, and (vn- 
liDUed an incessant fire 
Ihmugliout llie day. Tbe 
demolition of the fort at 
tlie close of Ihe daj's liring 

offensive powers wen' rou- 
siderod. " So fared tiimitcr. 



WHEltE STKIT AND SliiCLL STUrt K SIMTEll 



SOME OF THH 150 SHOT A DAY 




VI 



THE ORDNANCE 

OF THE 
FEDERAL ARMIES 




A FEDERAL TRANSPORT IN APRIL, lB6i, TAKING ARTILLERY DOWN THE 
JAMES RIVER. THE VIEW IS NEAR FORT DARLING ON DREWRY's BLUFF 
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THE ORDNANCE DEPARTMENT OF 
THE FEDERAL ARMY 

By O. E. Hunt 

Captain, United Stales Army 

THE provision of muskets and cannon for the vast army 
of volunteers that flocked to Washington in answer to 
President Lincoln's call for troops, presented a problem hardly 
second in importance to the actual organization and training 
of these citizen soldiers. As the United States had but a small 
regular army, there were no extensive stores of arms and muni- 
tions of war, nor were there large Government manufactories 
or arsenals adequate to supply great armies. The opening of 
the Civil War found the Federal War Department confronted, 
therefore, with an extraordinary situation. From scientific ex- 
periment and the routine of a mere bureau, whose chief duties 
were the fabrication and test of the ordnance required by the 
small regular army, the Ordnance Department suddenly was 
called upon to furnish from its all too meager supply, tens of 
thousands of weapons for the different arms of the service, on 
a scale quite unprecedented in the military operations thereto- 
fore attempted in the United States. 

Enjoying a reputation for scientific and painstaking work, 
especially in the making of large cast-iron cannon, it early be- 
came ajjparent that, in the event of hostilities, there must be a 
wide extension of the activities of the Ordnance Department. 
Accordingly, at the outbreak of the war the Ordnance Depart- 
ment was reorganized, and the new organization provided for 
a chief of ordnance with the rank of brigadier-general, two 
colonels, two lieutenant-colonels, four majors, twelve captains, 
twelve first lieutenants, and twelve second lieutenants. 
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BAYONETS, HOWITZERS AND RE\"OLVERS OF THE CHTL WAR DAYS 



The soldiers are part of Com- 
pany L of the Second New 
YorkHeavjArtillerj'. They 
vere armed with rifles pro- 
vided with musket bayonets. 
This bayonet was a very ef- 
fective weapon. The blade 
was made of steel, eighteen 
inches long. To give light- 
ness and stiffness, its three 
faces were grooved in the di- 
rection of the length, or 
"fluted." The blade was 
joined to the socket, which 
fitted over the muzzle, by a 
"neck" which, due to the 
change of direction, had to be 
made very strong. During 
the Civil War there was more 
actual use of the bayonet 
than since, but the presence 




of llie bayonet still gives a 
moral effect both to the de- 
fen<ler and assailant. The 
iipi»er photograph shows two 
!i-l-pounder smooth-bore guns 
in Fort C. F. Smith in the de- 
enses of Washington. The 
carriages are those usually 
used witli siege guns, the 
heavy scooped-out block on 
the trail being for the purpose 
of holding the base of the gun 
when it was being trans- 
ported. These S4-pounders 
were for short range. In 
thelower photograph "Cap- 
tain Schwartz, the sharp- 
shooter," is holding a revolver 
which looks exceedingly 
clumsy compared to the neat 
twentieth-century weapons. 




SIJ|f ^ehnnl ©riwanrr 



Colonel James W. Ripley was appointed to he chief of 
iirdriarice in April, 1861. He was an officer of long experience, 
and under his ahle direction the department, for the first two 
and one-half years of the war, sustained the great burden of 
arming and equipping the immense armies that were suddenly 
raised for the prosecution of the conflict. 

During previous years of peace, nearly seven hundred 
thousand muskets had been ordinarily on hand in the various 
Government arsenals, but even this number had been allowed to 
diminish, so that the store of muskets of all kinds, on Octol)er 
30, 1860, was about five hundred and thirty thousand, dis- 
tributed among the arsenals of the countrj', there being at no 
one place more than one hundred and thirty thousand. As 
this supply of arms was applicable to the army, the navy, tlie 
marine corps, and the militia, it was evidently not great, es- 
pecially in view of the emergency. Furthermore, there had 
been a sale of a considerable number of old-pattern muskets, 
but this sale was stopped, in order not to deplete the supply 
too seriously. 

During 1860, the apportionment of Government arms to 
the various States for arming their militia was carried on under 
an old law, that of 1808, but, on account of the small number 
on hand, only 14,615 were distributed. The allotments were 
made in proportion to the number of senators and representa- 
tives in Congress. Distribution of equipments, other ordnance, 
and ordnance stores was also made on the same basis to the 
States. 

By the latter part of 1860, there were thirteen arsenals, 
two armories, and one depot for the manufacture and safe- 
keeping of ordnance and ordnance stores. This was a period 
of much technical development in the manufacture of cannon, 
and in consequence of proposed changes in the mode of casting 
guns, very few were made during the year. Large quantities 
of iron for gun-carriages, however, were provided, and prepa- 
rations were made for very active work in the beginning of 
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1\ THK WASHINCTON AHSKN AL YARD— A ROW OF ■■NAPOLKONS" 



This type ot piece was usei! extensively during the wiir. and wiis usiiully made of bronze. Its exterior was churarterEard by the entire 
absence ot ornament, and was ea.-ily rlislinguished frcnti the older types of ficld-Kuns. The weight of the piece was l.iOO pounds. It 
fired a twelve-pound projeelile. also nLse-^hot iinil cunister. The ehurj^ for solid projectile.s and eiute was two and a half pounds d 
powder; for eanister. two pounds. This pJn liai! as lonR rangv and as accurate as any (if tlie heavier guns of the ohier models, wUle 
the strain of the recoil on the carriage was not nearly so heavy as in the older g«na. This yard wat alwnj-s kept in immaculate order. 
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1861. Likewise, in the manufacture of gunpowder the depart- 
ment had determined there should he an improvement. The 
sudden strain on the large guns of quick-hurning powders had 
caused some to hurst, and the problem confronting the experts 
was to prothice a slow-burning powder that woidd not cause the 
great initial strain of the quick-hurning kinds, without sacrifice 
of velocity or range. 

As showing the distribution of ordnance supplies at the 
outbreak of the war, it may be stated tliere were stored in arse- 
nals in the South about one hundred and thirty-five thousand 
small arms of all patterns. Tliese fell into the hands of the 
Confederates, depleting considerably the already small supply 
for the use of the Union armies. 

In verbal reports to the Secretary of War, about the 23d 
of April, 1861, the chief of ordnance suggested that, in view 
of the limited capacity of the arsenals, there should lie pur- 
chased fi-om abroad from fifty thousand to one hundred thou- 
sand small arms and eight batteries of rifled cannon. There 
was no immediate action on this request; on the contrary, ef- 
forts were made to encourage tlie private manufacturers in the 
Northern States to increase the capacitj' of their plants. This, 
it was foreseen, would lead to an endless variety of ai-ms soon 
being in use in the service, uidess special effort was made to pro- 
vide a uniform pattern. The Springfield model of the United 
States rifle was tlien Iieing maimfactured at the armories of 
the Government at a cost of a little less than fourteen dollars, 
and it was estimated that it could be made in private armor- 
ies for twelve dollars, so that, with a proper margin of profit, 
it could be sold to the Government for the cost of manufac- 
ture in Government factories. The United States musket tlien, 
as nearly always since, had no superior in the world. 

The patriotic efforts of the States to assist the general 
Government were well shown by the action of New Vork in 
purchasing, early in 1861, twenty thousand Enfield rifles from 
England, with an initial purchase of one hundred thousand 
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LADIES AND OFFICERS IN THE INTERIOR COURT. WASHINGTON ARSENAL 



These leisurely ladies and unhurried officers do not betray the feverish activity which existed in the Union 
Ordnance Department throughout the war. By the latter part of 1860 there were thirteen arsenals, two 
armories and one depot for the manufacturing and safe-keeping of ordnance and ordnance stores In the United 
States. There were stored in arsenals in the South about 61 ,000 small arms of all jiattems which fell into the 
hands of the Confederates. About April 23, 1861, the ('hief of Ordnance suggested that, in view of the lim- 
ited capacity of the arsenals, there should be purchased from abroad from 50,000 to 100,000 small arms and 
eight batteries of rifled cannon. There was no immediate action on this request. Early in 1861 the State 
of New York purchased 20,000 Enfield rifles from England, with an initial purchase of 100,000 rounds of 
ammunition. Efforts were made to encourage the private manufacturers in the Northern States to increase 
the capacity of their plants, and to provide a uniform pattern. The Springfield model of United States rifle 
was then the standard. The arsenal was kept in model condition throughout the war. In the yard were 
stored thousands of heavy and light cannon, with himdreds of thousands of projectiles of every description. 
Hundreds of extra wheels, besides promiscuous material piled in order, were kept there always ready for issue. 
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rounds of ammunition. This was followed by an inquiry made 
of the cliief of ordnance to ascertain whetlier llie same amnm- 
nitioii could be nianufactiircd in the Government arsenals, for 
issue to the troops armed with tlie Kiifield. Necessarily, the 
answer was "No," and tlie chief of ordnance, on June 17, 
1801, reported to tlie Secretary of War that the Iiisue of 
" fancy " arms to troops about to bcmustered into the service 
of the United States was higldy imdesirable. liy the end of 
December, 1861, however, it was found that the capacity of the 
various arsenals of the Government was not equal to the great 
outjjut neeessan,', and that the practice of buying by contract 
had to be recognized to a great extent. The States had already 
sent troops for sen'ice armed with numerous patterns of rifles, 
and it was impracticable to rearm all of them. 

On January 25, 18(>2, the chief of ordnance reported to 
Secretary Stanton that, under the administration of his preiie- 
cessor, Secretary Cameron, it had been tentatively decided to 
have, if possible, but one caliber of rifles, and to cause the neces- 
sary changes to be made to accomplish this. It was found that 
there were in the arsenals but ten thousand rifles of .58-inch cali- 
ber, the standard size deemed best for the military service, and 
it was decided to ream up to that size all arms of less caliber. 
The Government shops were working to their utmost capacity, 
and could not make the alterations without serious injur\' to 
the necessary business from an interruption of the operations 
and consequent diminution of the output. Certain private 
firms took over all the small arms that were to l)e changed, paid 
the (iovernment a price almost equal to the original cost price, 
reamed them to the standard size, put on sword-bayonets, and 
returned them to the Government at a slight advance, suffltient 
to cover the cost of the work and give a small margin of proht 
Thereby, the service secured a supply of arms that woidd take 
the regulation ammunition. 

The consensus of expert opinion at the time inclined 
toward the u.se of the muzzle-loader in preference to 
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A 17.000-POl'ND SEA-COAST MOBTAR IN THE WASHINGTON ARSENAL 



T)us Irviathon of the shore dwarfii hy itii »izi! (he bin RUiu vinihie in the hapkftTuiin<l. Some idea of lis hiiRC proportions vnn he gain«] 
by fiKuHnf! its rliamrtir by thf heiirfit iif thi- man lennina naainst it. The tiorc of this irmrtar was 35.1 inches in ImRth, anil the 
ntaximiiin i-liiirp- wils alKiiit 75 pounds of powder. Il wiu eitiployed prini'ipiilly for sni-ciNist fortifimtions. when' it «vn eip.t-ti-.l to 
(ilMTBtv aKainst the decks iit vessels, tlie gn-at winght cit Uie pnijectili-s lirinK exceeilinKly (Uvstriietivc. These inortiirs »vrp aoine- 
liines iwil For sic^e puriH>s<'s. aa at Yorktuwn, but their great weight nude them difficult to move and cmphici; in temjiorury works. 
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the breech-loading rifle, and the repeaters of the day 
were considered especially undesirable for military purposes. 
Those in use were complicated in their mechanism, liable to get 
out of order, and more diflicult of repair than the more simple 
weapon. Besides, with the repeaters, the ammunition was so 
heavy and the expenditure so rapid, that the supply was soon 
exhausted, while, owing to the excessive rapidity of fire, the 
soldier took less care in aiming, with the net result that the 
value of his ammunition was much less than by the old method 
of loading. 

The question of a repeating rifle was, however, much dis- 
cussed. Before the war opened there was no weapon of this 
type considered altogether suitable for military i)urposes. In- 
ventors immediately began producing models and improving 
upon them, and the Government armories afforded favorite 
places for the work of these men. One of the best models was 
the Spencer, patental in 1860. This was a very ingenious 
weapon, which was made at the Harper's Ferry Armorj-. 
Compared with a revolver, it was quicker in action and held 
more cartridges, while having the advantage of the better en- 
closed rifle construction. In this rifle, for the first time, the 
problem of a closed breech and barrel, as in a single loader, 
was successfully solved. Theretofore, rapidity of fire had been 
associated only with the revolver principle. By operating the 
lever which formed the trigger-guard, the breech-block was 
given two motions — one rotary, and the other one of depres- 
sion. The magazine was a tube in the stock, having a spring 
which fed the cartridges toward the breech mechanism. 

All throughout the war this gun and similar types did 
splendid service, notwithstanding the fact that the prevailing 
opinion among ordnance experts was in favor of the muzzle- 
loader. It is stated that, at Ball's Bluff, one regiment of Con- 
federates was armed with the repeater and did great execution. 
Due to the use of the Spencer rifle by a part of General (Jearj''s 
troops at Gettysburg, a whole division of Ewell's corps was 





A DAEILCRKN ll-INCH SMOOTH-BORE NAVAL GIN, Ol'POSlTK YOJIKTOWN 



The DuhlgrenguiisoflftrgocftlibiTwi.Tenunli'ot cant iron, solid am! cooled from thecxterior. The powdir-ohambcrwas of the "Gomer" 
form — almost a coni: with the base forward and of thi.- size of the bore of th« gun, so that when the projei-tile kbs rammed home it 
would not ffo entirely down to the bottoni of the eavity, but would ie&ve a powiier-ehambcr behind it so shaped that the gases had 
access to a greater surface of the projectile tlian if the bore ba<l been cylindrical to the base. The 11-inch Dahlgren had a bore of 
132 inches in length, a maximum diameter of thirty-two inches, and a weight of 10.000 poimda. The service charge of powder was 
fitteenpoluds,themaximumtwcQty pounds, and the weight of the sohd shot 170 pounds. It sometimes 6red a shell weighing 130 pountls. 






A lO-INCH COLUMBIAD IN BATTERY SEMMES 
With a charge of fifteen pounds of powder this gun. above Farrar's 



AN 8-INCH PARROTT AND A RODMAN GUN 
In this battery at Yorktown ar« a pear-shaped Rodman g 



Island on the Janes River, could throw a shot weighing lis pounds and the long slim lines of an 8-inch Parrott in front. The latter 
3.0T6 yards, or as far as the Dutch Gap Canal, over twomOeaaway. is reinforced by an extra part shrunk over the powder chamber. 
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repulsed by inferior numbers. Of this an eye-witness said, 
" The head of the column, as it was pushed on by those behind, 
appeared to melt away or sink into the earth, for though con- 
tinually moving it got no nearer." In the West, it was found 
that a regiment armed with the Spencer was more than a match 
for a division armed with the old Springfield. In 1863, the 
^A'^inchester was patented, and was an improvement over the 
former models of repeaters — and from that time to the end of 
the war tliese and kindred types were greatly sought after by 
new regiments going to the front. 

During the first part of the war, so great was the de- 
mand for muskets that Secretary Stanton approved a recom- 
mendation of the chief of ordnance on August 8, 1862, for a 
somewhat lenient interpretation of the contracts with private 
establishments delivering small arms. Gieneral Ripley stated 
that it had been found impossible to hold contractors to the 
literal, strict compliance with all the terms of their contracts. 
In view of the fact that contractors had expended large sums 
for equipping their factories, and having in mind the urgent 
need for great (juantities of small arms, as close an inspection 
at the private factories as in the United States armories was 
not carried on. Arms were not rejected for small blemishes 
not impairing the serviceability of the weai>on. The main 
points insisted on were that they should be of standard caliber 
to take the Government ammunition, and tliat the stocks, bar- 
rels, locks, and other essential parts should be of the strongest 
quality. Otherwise, the matter of acceiJtance or rejection was 
left in the hands of the inspector. 

The greatest difficulty was experienced in securing iron 
for the manufacture of small arms and cannon. Up to August, 
1862, a sufficient quantity of American iron could not be pro- 
cured, and the department was forced to buy abroad. On 
August 8th of tliat year, the Secretary of War was informed 
by the chief of ordnance that the use of American iron was 
what the ordnance officers were striving for without success. 






TIIK DIVERSITY OF Till-: FKDKHAl, OIIDXAXCK -WIARI) <;r\ HArTKUIKS 

This view of tlio WasiiiiiRton Ar,>«'mil yjird sliows tbn-c hatteries of Wuini steol fiiins. Tliis was .inly one of 
many typi's wtutli abided to tlio comploxity of tlie jirinaments of tiit- Federal ordnmic-c. It is re^-orded that 
the artillery with Rosecrans's army February 8, 1863, included thirty-two (i-poiinder siiHH»th-horcs, twenty- 
four 12-pounder howitzers, eight I'^-jiounder ht;ht \apolcons, twenty-one James rifles, thirty-four 10- 
pounder Wiard steel guns, two 6-pounder Wiard sU>el gtuis, two 16-pounder Parrotts, an<l four ,'J-iiieli rifle 
ordnance guns. Of the batteries here shown, two were rejected on account of re|K>rtcd defects in the guns. 




A 6-1'OUNDER WIARO^A MODERN APPEARING TYPE 
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Every inducement had been offered to manufacturers to pre- 
pare iron of a suitable quality; the highest prices had been 
offered, and a great many samples had been tested. Whenever 
American iron of acceptable quality was presented, it was 
always used in preference to foreign iron, other things being 
equal. The chief of ordnance stated that he had no doubt 
there was a sufficient quantity of good American material, hut 
up to that time the producer had not furnished it, and a resort 
to foreign markets was a necessity. 

The difficulties experienced with small arms were repeated 
with the ammunition. When the Army of the Potomac took 
the field in the middle of March, 1862, for the Peninsula cam- 
paign, the Ordnance Department held, at the Washington Ar- 
senal, sixteen million five hundred tliousand rounds of small- 
arms ammunition, for five different kinds of arms, in reser\'e. 
This ammunition was for smooth-bore muskets, caliber 
.58; foreign muskets of various makes, caliber .577, and non- 
descript, unclassified muskets, caliber .54. For carbines and 
pistols of various kinds, one million rounds were in reserve. 
For artillery there were sixty-four thousand two hundred pro- 
jectiles for three kinds of 6-pounders, three kinds of 12-pound- 
ers, and one kind each of 10-, 20-, 24-, and 82-pounders. The 
mere mention of these various classifications is sufficient to in- 
dicate the strain under which the department was laboring. 
But this task was met and well done, for history seldom re- 
cords a shortage of ammunition that could be traced to the ord- 
nance officers. 

In February, 1863, there were on hand in the ordnance 
armories and arsenals nearly one hundred and thirty-seven 
million rounds of small-arms ammunition, and up to that time, 
since the opening of the war, nearly fifty-five million poimds 
of lead had been purchased for use in making bullets. 

The development of rifled cannon was in an experimental 
stage when the war opened. There had been a decided move- 
ment toward the adoption of these guns in 1859, simultaneously 




THE BIGGEST GUN OF ALL— THE 20-INCH MONSTER FOR WHICH NO TARGET WOULD SERVE 



A photograph of the only 30-mch gun nutdc during the war, made in 1BS4 under hu direction at Fort Ktt. Pittsburg, 
It weighed 117,000 pounds. On March 30, 1861, n 15-inch Pennaylvania. It was mounted at Fort Hamilton, New York 
Columbiad was heralded in Harper's Weekly as the biggest gun Harbor, very soon afterwards, but on account of the tre- 

in the world, but three years later this mendous size and destructive effect of its 

was exceeded. In ISU Ucutenant projectiles it was fired only four times 

(later Brigadier-General) Thomas Jet- THE BIGGEST GUN IN THE during the war. It was almost impos- 

lereon Rodman of the Ordnance De- WOKLD. ^jy^ lo get a target that would with- 

partment conuuenced a series of tests . We priUUh en pmRe 205 an iiMuralo dmn Ing of gtand the shoU and leave anj-thing to 

*^ tho great FiftMTi.inch Gun at Fort Monro*, Virgin- ^^ 

to find a way to obviate the injurious li; mdiilsDa picture, fyomarecent sketch, showing show what had happened. These four 

■tr^ns set up in the metal, by cool- lheeKi«rimcnlB whichare beingmnclewitli a view shots were fired with 60, 75. 100 and 1«5 

•^ . tolestil. It Is proper that we nhould say llmtlio 

ing a large casting from the exterior. amall dtaivingiirrom tholithographwhich U pnb- pounds of powder. The projectile 

H.«„llyd...k.prfhi,U«.,y.t ct- 'iS^>>^Xh';d'S'M;'D.''CN"S™jnr' .«hrfl.»»Op.und*^ihe«^».M 

ing a gun with the core hollow and this city. presisure on the bore was 25,000 pounds. 

.> 1- •■ L . 1 . This sun wis eait atPittibiuKh, PtnngylTanlt, i it i. lao- -. ' f j i 

then coolmg it by a stream of water or ^^ ^n^pp, Bud.l, & Co, under tlU direcLn, of I" ^•""^''' '*"■ " "" "^^m fired tour 

cold air through it. So successful was Capufn T. J. Rodman, et (hs Ordnincs Corp*. times with li5, 150, 175 and 200 pounds 

this method that the War Department. ' of powder, each time with an elevation 

Toullei^h IW InAM 

in 1860, authorized a 15-mch smooth- LcigihorcEiibreofiiorg im » of twenty-five deereca, the projectile 

Length of cmpwW.lchiuiiber » " 

bore gun. It proved a great success. Total length of bore. , us " attaimng a marimuni range of 8,001 

GeoerKl Rodman then projected his yards. This is no mean record even 

SO-inch smooth-bore gun. which was NEWS OF MARCH 30, 1861 comparedwithtwmtiethcenturypieceB, 



with their introduction into the foreign services. Prior to that 
time, artillerists and inventors had directed their nttcntion tn 
the production of a pi-ojet-tilc on the exi)ariding .system. This 
method of making the projectile take tlie rifling had Ir-cii more 
or less successful with the bullet, and it was hoped that a de- 
vice cou]<l he invented which would permit the use of the same 
principle with larger projectiles. The hoard of rifled ord- 
nance, in 18.59, expressed an opinion that such would he the 
case, «ith the exception of one member, who recommended the 
continuation of experiments with flanged projectiles and simi- 
lar tyjies. However, the Charrin projectile, an expandinj^ 
type, was adopted at first, but proved to be unsatisfactory 
and was withdrawn. The introduction of rifled cannon did not 
simplify the question of calibers. 

Up to the sununer of 1862, there were made, in the arse- 
nals of the Government and in certain private establishments, 
bronze rifled ginis of 3.f57 and 3.8 inches, and large numbers of 
iron rifled cannon of 2.9 and 3.0 inches. There had l)ecn al- 
ready both smooth-bore and rifled guns of 4.62 inches, and guns 
of 4.5 inches were also made. The great objection to the 
smaller caliliers was that the range was needlessly great, and 
the shell too small to be of practical value. With the system of 
expanding projectiles at first adopted, the question of exact 
calibers was not of such great importance, for by the method 
used for accommodating the projectile to the rifling, the same 
shot coidd be used for both the 3.67-inch and the 3.8-inch gun. 

Bronze had been adopted as a standard metal for field- 
giuis in 1841, and served the purpose excellently until the in- 
troduction of rifled cannon, when the increased strain due to 
the imparting of the rotary motion to the projectile proved too 
great, and the metal was too soft to stand the wear on the 
rifling. It was then found that wrought iron served the |)iir- 
pose best, and of this material 8-inch muzzle-loading guns were 
made. On the introduction of breech-loaders, forged steel 
proved to be more satisfactory. However, many Parrott rifled 



HANDLING HEAVY GUNS— TOWING A PIECE FROM A CONFEDERATE BATTEUY ON THE JAMES 

It was DO slight task to move the heavy onliisnce, after the Jamea River was opened and Riehmonil had (alien. The barge in the upper 
pbotograpb has sunk deep into the water and lists heavily. A crowd of men are busy handling; it. The tripod at Broadway Landing 
in tile lower photograph hnd le)(s about aa thick us the body of a nmn. but it looks none too large to handle the big guns lying beneath. 
Judging from the height of the sentry slanding by its left leg. tlie guns are ten feet long, Bolh of them arc reenforcetl at the breech. 




A TRIPOD SWINGING PARROTT (JUNS BY THK AI'POMATTOX. AT BROADWAY LANDING 
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cast-iron field-guns were successfully used. These received a 
reenforcement of wrought iron shrunk around the base. A con- 
siderable number of the bronze Napoleon guns were, however, 
retained, and did effective service at short ranges. 

For heavier ordnance cast iron was early found to be the 
most suitable material, and proved entirely satisfactory until 
the adoption of the rifled systems. The American smooth-bore 
type of ordnance was the best in the world. In 1860, the 
Ordnance Department adopted Colonel Rodman's method of 
interior cooling of a hollow cast tube, and in 1863 the extreme 
effort was made to produce a heavy gun, resulting in a suc- 
cessful 20-inch smooth-bore throwing a shot weighing 1080 
pounds. The bea\y rifle<l guns of the Civil War period were 
somewhat untrustworthy, however, and many accidents resulted. 
In consequence, their use was limited principally to those built 
on the Parrott principle, and the great mass of the heavy artil- 
lery used by the Union armies was of the smooth-bore type. 

The expenditures of the Government on account of the 
Ordnance Department for the fiscal year ending June 30, 1868, 
were over $42,300,000. The principal purchases that were 
made during the year consisted of 1577 field-, siege-, and 
sea-coast cannon, 1,082,841 muskets, 282,389 carbines and pis- 
tols, over 1,250,000 cannon-balls and shells, over 48,700,000 
pounds of lead, and over 259,000,000 cartridges for small arms, 
in addition to nearly 6,000,000 pounds of powder. 

These purchases were made necessary by the fact that the 
arsenals and armories under the direct control of the de- 
partment were not able to produce all of this immense quan- 
tity of war materiel. But the progress toward obtaining 
greater facilities for the production of these supplies was very 
great. The Secretary of War, in his report of the operations 
of the War Department for 1863, made note especially of 
the tremendous work done by the ordnance officers and the 
personnel under their direct charge. He stated that the 
resources of the country for the production of arms and 
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BRINGING UP THE MORTARS AT BUTLERS CROWS NEST 



So uino^'ing to the Union 
force at Dutch Gap, digging 
the ouiat in 1864. did the 
fire of the Confederate bat- 
teries become, that a bat- 
tery and lookout were 
established above the canal 
The upper photograph 
shows the big mortars of the 
bftttery being pUiced in posi- 
tion. They arc old style 
10-ineh mortars and very 
difficult to handle. A look- 
out with a crow's-nest on top 
can be seen in the trcea. 
This is where the signal 
men did their work. Dur- 
ing the imprisonment uf the 
roofedenilf fleet above 
ChaSn's BlulT. their crews 









So close Wert- tilt- ( 'onfedei^ 
ate battcriea that with a 
spy-glass some navtil offi- 
cers actually recogniwaJ 




some of their former com- 
panionii in the tVleral ser- 
vice. That it WAS no easy 
task to install this batteiy is 
clear from the gigantic para- 
phenialiu to move big guns, 
shown in the lower photo- 
graph. This was a giant 
slbg-cart used by the Fed- 
erals in remo\-ing captured 
ordnance from the battoriea 
on the James River below 
Itiehmond. iifU'r there was 
no more use for the battery 

of tlus apparatus the heavi- 






io\-ed. The 
cart was placed over the 
pieix", ropes run under the 
trunnions ami the eascabel, 
or knob, on the rear of the 
gmi. and a large p<Je placed 
in th<' muzzle for the oceom- 
modation of another rope. 



A SLING CART MOVING A HEAVY GUN 
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munitions of war had only commenced their development, yet 
their extent could be inferred from the tabular extract which 
he presented, showing the enormous quantities furnished since 
the beginning of the war. 

The excellence of arms and munitions of American manu- 
facture which had been supplied by the ordnance department 
of the army had been so obvious that the soldiers were no 
longer willing to use those imported from other countries. The 
efforts that had been made to improve these supplies had re- 
sulted in discoveries of great importance to the country, alike 
in peace and war. Among such improvements was to be noted 
the art of working wrought iron so that it excelled the best pro- 
duced abroad. 

In regard to arming the militia of the States, the Secretary 
of War noted in his report for 1863 that, under the law of 1808, 
still in force, the sum of two hundred thousand dollars was al- 
lotted annually for that purpose. Of course, this amount was 
entirely insufficient in the stress of war, and he recommended 
that, for the time being, the appropriation be increased to two 
million dollars annually, until all tlie States could be supplied 
according to population in the same proportion of arms that 
had already been issued to some of the States. 

The chief of ordnance, in his report for the same year, 
called attention to the fact that the supply of guns and car- 
riages was much less than it should be. However, an immense 
amount of material, embracing iron and woodwork for artillery 
carriages, and implements, projectiles, and ammunition of all 
kinds, bullets for small-arms, cartridges, equipments, and ac- 
couterments had been prepared and advanced to different 
stages toward completion at the arsenals. Also, a large number 
of artillery carriages and small arms of every type, which had 
been disabled in the field, had been repaired. 

Experience by that time had proved the fallacy of de- 
pending in any measure on private manufacture of ordnance 
materiel. It was impossible for the dealers to control the 





ROWS OF FEDERAL ORDNANCE AT THE BROADWAY LANDING DEPOT, 1865 



In the background are Parrott and Brooke rifles — the former belonging to the Federal army and the latter 
captured from the Confederates. To the left are lighter field-guns, some rifles, and some smooth-bores. 
The small, low carriages in front of the field-pieces are for small mortars. Two Rodman smooth-bores are 
lying dismounted on the ground. There is a marked difference between the heavy Parrott, probably a 100- 
pounder, in the traveling position on the carriage at the right of tl»e photograph and the howitzer on the 
small carriage alongside. This photograph gives .some idea of the tremendous output of the Union ordnance 
department during the latter years of the war. In the year ending June 30, 1864, it spent $38,500,000, and 
the supplies produced included 1 ,750 caissons and carriages, 802,525 small arms, 8,409,400 pounds of powder, 
nearly 1,700,000 projectiles for cannon, and nearly 169,500,000 rounds of small-arms ammunition, I>eside3 
miscellaneous supplies. In tlie lower left-hand corner are some sling carts to handle the smaller guns. 
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fluctuation in the market of labor and raw material, even if they 
so desired, and no private establishment could afford to carry- 
on hand a large stock of ordnance stores such as would meet 
possible demands from the Ciovemment. Warned by repeated 
failures to procure supplies, the chief of ordnance had taken 
energetic measures, as far as the funds appropriated would 
permit, to enlarge the principal arsenals, viz.: Watertown, 
Massachusetts; Watervliet, West Troy, New York; Alle- 
gheny, Pennsylvania; St. Louis, Missouri; Washington, and 
Benicia, California. 

Owing to the development of the resources of the United 
States, less material had been purchased abroad during the 
year ending June 30, 1863, than at previous periods of the war, 
and the Ordnance Department determined that still less should 
be acquired in Europe in the future. The only articles of which 
there appeared to be a possible lack were sulphur and saltpeter. 
During the year the reserve supply of saltpeter had been held 
intact, and all the powder necessary had been purchased, while 
the supply of sulphur had been augmented. 

In the matter of small arms, the country, by June 30, 1863, 
was entirely independent. The supply from the Springfield 
Armorj' alone was capable of equipping two hundred and 
fifty thousand troops a year, and the private manufacturers 
were fully able to supply two hundred and fifty thousand more. 
Of carbines for cavalry, the capacity, of established factories 
under contract with the (Government was at least one hundred 
thousand annually, and of pistols not less than three hundred 
thousand. 

The duties of oflicers commanding armories and arsenals 
and their responsibilities were almost without limitation, in- 
volving the control and disbursement of vast quantities of the 
public money, and the supervision of almost every branch of 
the mechanic arts. The department, due to the untiring ener- 
gies of its personnel, both commissioned and enlisted, aided by 
the large body of civilian employees in service, had been able 
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A MAMMOTH SEA-COAST CANNON AIMED BY WOODEN WEDGES— 1861 



This Rodman smooth-bore gun ii Port Royal, South Carolina, is mounted on a wooden carriage of a type 
prevalent during the war. These carriages were sufficiently strong to carry the guns of that time, being 
made of selected oak, beech, ash, hickory, cypress, or some other durable and resisting wood; but at the 
close of the war the increased size and power of the guns had surpassed the strength of the old carriages, 
and the Ordnance Department was confronted with the problem of replacing all the old carriages and making 
iron carriages for the guns then in process of construction. The elevating device seen on this carriage is 
primitive, consisting of wooden wedges to be inserted, one on top of another, until the required eleva- 
tion of the breach was obtained. The recoil on firing sent the piece back, and it was loaded in its recoil 
position, Tlie j)iece was returned "in battery" by inserting the bars in the holes in the wheels of the upper 
carriage. The piece is centered on a pivot, and wheels running on the circular track allow it to be "tra- 
versed." This was known as a "center-pintle" carriage. It could be revolved in a complete circle. 
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to meet successfully all the exigencies of the great war, and to 
keep supplies going out constantly to a tremendous army op- 
erating over a territory as large as Europe. And the quality 
of the ordnance supplied had surpassed anything theretofore 
used in the armies of the world. 

During the year ending June 30, 1863, over twenty thou- 
sand officers had heen accountahle to the department for ord- 
nance and ordnance stores, and over eighty thousand returns 
should have heen made to the office of the chief of ordnance. 
All of the accounts rendered for supplies had to be carefully 
checked, and this involved an immense amount of lahor. IMany 
of the returns that were due were not submitted by officers in 
the field, however, their time being fully occupied with the 
sterner duties of war. 

The activities of the department required an expenditure 
for the next year of over $38,500,000. The supphes produced 
included 1760 pieces of ordnance, 2361 artillery caissons and 
carriages, 802,525 small arms, 8,409,400 pounds of powder, 
nearly 1,700.000 projectiles for cannon, and nearly 169,500,- 
000 rounds of small-arms ammunition, besides miscellaneous 
supplies. In addition to this, large quantities of materiel were 
repaired after service in the field. 

The capacity of the arsenals for the production of muni- 
tions was vastly increased, as far as the amount of the Con- 
gressional appropriations would permit. By this time, the 
superiority of the articles fabricated in the Government work- 
shops had received unanimous recognition, and the increased 
facilities had enabled these factories to reduce the cost below 
that of private maimfacture. The Springfield Armory could, 
by June 30, 1864, turn out three hundred thousand of the 
finest muskets in the world, annually, and the arsenal at Rock 
Island, llUnois, was under construction, and promised a great 
addition to the capacity of the Ordnance Department. There 
were, in the hands of troops in the field, one and one-quarter 
million small arms, and the stock on hand in the armories and 
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PULASKI'S PARAPETS AFTER THE CAPTL'RE 



One of the first siege exploits of General Quincy A. Gillmorc was the n-duction of Fort Pulaski, at the mouth of the Savannah River, 
which fell April 11. 1802. The upper photograph shows the Third Rhode Island Artillery at drill in the fort, and the lower shows 
batter)- A, looking lonaril Tyliee. Behind the parn|x-t is part of the renmina lit the covered way used by the Confederates during the 
bomliBrdment. The ])ara[iet3 liave bei'n repaired, all is in order, and a lady in the eostume of the day gra<'es the fort mth her presence. 
Pulaski mounted forty-eight guns 'in all. Tn-enty bore upon Tybei; IsLind, from wldch the bombardment was conducteil. They 
included five lO-lnch Culumbiads, nine S-ineh Colunibiuda, three li-pounders. three 10-inch inurtarii, one li-inch mortar, one 24- 
pounder howitzer, two 12-pounder howitzers, twenty Si-jKiunilers. and two 4J ^-Inch Blakely rifled guns, .^gainst these General Gill:nore 
brought six lO-ineh ami four 8-incli C'olumbiuds. fn-e aO-poiiuder Parrotts, twelve 13-ineh and four 10-inch siege mortars, and one 
48-pounder, two G-t-poundcr and two H4-pcrander James rifles. The most distant of the batteries on Tybee Island was 3,400 yards 
from the fort, and the nearest 1,050, Modern siegi'-guns can be effective at a dozen niih'S. Modi'm field artillery lias a raaximum 
effective range of 6,000 yards. In the Civil War the greatest eSectivc range of field artillery waa about 4500 yards, with rifled pieces. 
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arsenals available for issue had been increased to three-quarters 
of a million. 

The introduction of breech-loaders for the military service 
throughout was now very generally recommended. The suc- 
cess of the Spencer, the Sharp, and some other types of re- 
peaters had brought them prominently to notice. The great 
objections to the breech-loading small arm, in addition to that 
heretofore mentioned, were that these pieces were heavier than 
the muzzle-loaders, did not shoot as accurately, were more ex- 
pensive, and more liable to get out of repair. Besides, damp- 
ness penetrated between the barrel and the breech; there was 
greater risk of bursting; the cartridges were troublesome to 
make and expensive to buy; the ammunition was heavier, and 
the projecting pin of the cartridge, then thought a necessity, 
was liable to cause an explosion by being accidentally struck. 

When the war closed, the activities of the Ordnance De- 
partment were at their height. Forty-three million one hun- 
dred and twelve thousand dollars were spent during the last 
year, and the main efforts were directed toward providing the 
same types of materiel that had theretofore been supplied. 
The manufacture of arms at the national armories was reduced 
as rapidly as consistent with the economic interests of the Gov- 
ernment. With a view to changing the old muzzle-loaders 
to breech-loaders, extensive experiments were made, but had 
not, by that time, produced any satisfactory results. The Sec- 
retary of War recognized that the importance of the matter 
demanded that time be taken in reaching a decision, and in- 
sisted that no model which had defects of well-known character 
be accepted. The department had permitted about five thou- 
sand of the Springfields to be altered to suit a plan tentatively 
adopted, and these rifles were issued to troops, but at the time 
of the cessation of hostilities these were still undergoing tests, 
and the plan had not been found satisfactory. 

There were one million Springfields on hand in the armor- 
ies, and about one-half million captured muskets of domestic 





McCLELLANS GUNS AND GUNNERS READY TO LEAVE YORKTOWN 



) This photograph of May, 1662, shows artiller)' that accompanini Meflellaa to the Peninsula, parked near the lower wharf at Yorktown 
after tire Confederates evacuated that city. The maata of the transporls, upon which the pieces are to be loaded, rise in the background. 
On the shore stand the serried ranks of the Parrott guns. In the foreground are the little Coehom roortara. of short range, but accurate. 
When the Army of the Potomac embarked early in April, 18)1!. fiHytwo batteries of 25B guns went with that force. Later Franklin's 
diviatm of McDowdl's Corps joined McClellan with four batteries of twenty-two guns, and, a few days before the battle of Mcehamcs- 
ville, McCaiVs division of McDowell's Corps joined with an equal number of batteries and guns. This made a grand total of siity 
field batteries, or 353 guns, with the Federal forces. In the background is part of a wagon train banning to load the vessels. 
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and foreign make. All the latter were being sold as fast as 
suitable prices could be obtained, and ordnance stores of a per- 
ishable nature were also being disposed of. 

All the Southern arsenals that had been in the hands of 
the Confederate forces were reoccupied by the Union authori- 
ties, except that at Fayetteville, ^""orth Carolina, which had 
been destroyed. The Confederates also had a powder-mill at 
Augusta, Georgia, and a laboratory' and an unfinished armor}' 
at Macon, Georgia. These had been captured, and were occu- 
pied by the Federal Ordnance Department. 

The evident importance of arming permanent fortifications 
as fast as they were built, required the construction of cannon 
and carriages for that purpose as far as the appropriations 
would permit. The construction of the forts had proceeded 
faster than the equipment of them, on account of the difficulty 
in finding suitable cannon to meet the increasingly exacting 
conditions of warfare. Wooden carriages had been used for 
many sea-coast guns, but the increased size and power of these 
weapons had surpassed the strength of the old carriages, and 
at the close of the war the Ordnance Department was con- 
fronted with tlie problem of replacing all the old carriages and 
making iron carriages for the guns then in process of construc- 
tion. Cast-iron smooth-bore cannon of the largest caliber had 
been found entirely practicable. The rifled guns had not 
proved as efficient, however. Up to that time no rifled guns 
had been built that would fulfil all the requirements of service, 
and many ordnance experts had concluded that the type was 
impracticable. Wrought-iron guns had been tried and found 
to be failures, and it was decided that no more of tliem would 
be bought or made. 

Experiments that were carried on at Fort Monroe to test 
the power and endurance of 8- and 10-inch rifled guns of cast 
iron, made by the department, were, however, highly satisfac- 
tory, and warranted the belief that cast-iron guns of these 
calibers might be introduced into the service with safety and 





LIGHT F[ELD Gl'N&-A PIECE OF "HENRY'S BATTEHY," BEFORE tilMTEIt IX 1H«;( 

Battery B of the First I "niti-il SliiU^s ArlilliTy l«-ciiiii.- kii.jwn ils " Ili-nry's Itiittprj-" tn.m IIb' name ..t its young o.inmiiQriiT, Lii'iiti-oimt 
Guj- V. Henry (ufterwani u brigudior-gt'Ticral i Liter still ii (■<)nsijieuimM fipw in thii Spanisli-Amcriiiui Wiir), It look part in tlie siege 
i>poratii>ns nftainst Forts Wngn<T and Gregg on Morris Islanil, and n|{iunst SumtiT ani) Cliarli-stun. (n>in July t» September. 1803. 
Bronze had been iidopteil as a standard nii.-tiil fur ficlii Riins in IKll. anil niiLii,v of llic (ielil luiltc-ries wi'n> <'<juip|Ril with ]>n>niie 12- 
poun<ler napniLiins. Tlie nietui proviil too soft to stjiiid tlie adilitional w<ur on rifltil guns. Iiowever. and it was then lotinil that 
nTiilight iron sert'ed the purpose \n-at. ijxUv forged steel proved inure .satisFactory for t)rce('b lowlers. 




AtTKEt THE ATTEMIT UN SI'MTEIt THIHl) NEW VOHK I-IGHT AKTILI.EUV 




NAPOLEON GUN IN BATTERY NO. ft. FORT WmPPLE 



lie lu»h, waving grass bi-uutiGes tbis L'nion fort, one of the finnit rxamptcs of furtiGcaUun near Waalilngton. The pieces 
(rf ordnance are in splendid conditiun. The men aL the guns art soldierly bul easy in their attitudes. They are evidently 
well-drillecl ernvs. The furkcd pennant of the artillery flies defiantly almvc the ]Mirapet. Bul there are no longer any Con- 
federatt'H to defy. The nation is again un<ler one Hug, its former (.'onfeilcTiiti' Inulers proved by leading Union tmupa to vietiirj- in 1898. 
Fort Whipple was a mile and a half south«*est of the Virginia end of tlie .\quedutt bridge. It was a " seou-permanent " 6eld work, 
oompleiely dosed, having eiiq)lacemeDts fur fortj'-one heavy guns. The gun in the foreground is a 12-pouuder smooth-bore, k N^m- 
tlU] 




PEACE AT THE DEFENSES OF WASHI.V(;TON 



leon. During four years it has bfon oarefully uilitl, ita jamiing miizzlr has bwn swablx^i i)ut with care, ami a case has beoiv pul over 
it to keep it from rusting in foul woather. In the cilsi' o( larjjcr guns, the muzzles were stopped up with tampions. Now tWe tua*- to»; 
come, and cobwebs may form over the muzzle, for nearly fifty yeara have [>as3cd and Americiins liavc fought side by siJc- *>™' '"^' 
again against each other. As splendidly as the f 'onftiieratea fought, af nobly as they bore IhcmscK-es during the Civil Wa.*"- *" ™ 
splsidid, still more noble has been their bearing since under the common flag. Nothing could add mote luster to their t»»**-'^ 
pride and dignity with wUch they not only accepted the reunion of the parted nation, but hare unce rejoiced in it and '** 
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advantage. A 12-inch riile was also under test, and had been 
fired, by the time the war closed, three hundred and ninety 
times, with a charge of powder weighing fifty-five pounds, and 
throwing a 600-pound projectile. This was almost con- 
clusive in favor of the gun. Some of the large Parrott rifles 
used in the siege of Charleston showed remarkable endurance 
— one of them, a 4.2-inch ao-pounder ha\-ing fired four thou- 
sand six hundred and six rounds before bursting. 

After the great pressure of war was over, the department 
undertook the duties of cleaning, repairing, preserving, and 
storing the tremendous quantities of war materiel that had 
accumulated. Fire-proof warehouses were constructed at 
Watervliet, Frankfort, and Allegheny arsenals, three great 
magazines were constructed at St. Louis Arsenal, and one each 
at Washington and Benicia arsenals. The Harper's Ferry 
Armory had suffered so much in the stress of war that it was 
in bad repair, and was abandoned. At the Springfield Armory, 
the work was confined to cleaning, repairing, and storing the 
small arms used during the conflict, and to making prepara- 
tions for the conversion of the old Springfield muskets, the 
best in the world of their kind, into rifled breech-loaders, the 
new type which the experience of war had brought into being. 

France had sent an army into Mexico. The United States 
declared this a violation of the Monroe Doctrine, and the issue 
was doubtful. The Ordnance Department expected further 
trouble, but was fully prepared for it. The able ofiicers of 
the department and the devoted personnel under tlieir direc- 
tion had made an institution unsurpassed in history. Be it for 
peace or war no concern was felt for the outcome, for arms, 
equipments and miscellaneous stores for nearly two million 
men were ready for issue, or already in the hands of troops. 
This «as the net result of the great labors of the men of the 
department But France realized the power of the United 
States withdrew her forces from the support of Maximilian, 
and the crisis was past 
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EABLY CONFEDERATE OBDXANCE^ — WHAT BE^L*INED IN 1883 OF THE 
FAMOUS "floating BATTBRY" THAT AIDED THE SOUTH CARO- 
LINIANS TO DBIVB ANDERSON AND HIS MEN OUT OF SUMTER IN 1861 
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THE ORDNANCE OF THE 
CONFEDERACY 

Bv J. W. Mallet 

I.iejitenant-Co/onel. Confederate Stales Army, and Snperinteiident of the 

Ordnatue iMfitiratones of the Confederate States 

And O. E. Hunt 

Captnbiy United Slates Jmit/ 

AT the beginning of the Civil War the Confederate States 
had verj' few improved small arms, no powder-mills of 
any importance, very few modern cannon, and only the small 
arsenals that had been captured from the Federal Government, 
These were at Charleston, Augusta, Moimt Vernon (Ala- 
bama), Baton Rouge, and Apalachicola. The machinery that 
was taken from Harper's Ferry Armory after its abandon- 
ment by the Federals was removed to Richmond, Virginia, and 
Fayetteville. North Carolina, where it was set up and operated. 
There were some State armories containing a few small arms 
and a few old pieces of heavy ordnance. There was scarcely 
any gunpowder except about sixty thousand pounds of old 
cannon-powder at Norfolk. There was almost an entire lack 
of other ordnance stores — no saddles and bridles, no artillery 
harness, no accouterments, and very few of the minor articles 
required for tlie equipment of an army. Tliere was a consider- 
able number of heav'y sea-coast guns at the fortified seaports, 
and others were seized on board men-of-war at Norfolk and 
among the stores of the Norfolk Navy- Yard. The supply of 
field-pieces amounted to abnost nothing. The States owned a 
few modern guns, but the most of those on hand were old iron 
guns, used in the war of 1812-15. 
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mOS BANDS ADDED 



CONFEDEBATE 

CANNON— IMPORTED. 

MANUFACTURED, 

ADOPTED AND 

INVENTED 

The French l«-pouiider 
bronze Beld-guiu in the top 
photograph were made by 
Le Place Fr6re3 in Paris. 
They weighed l.iOO pounds 
Hiiii firod a projectile weigh- 
ing 8.5 J 4 poiindt with a 
cluirgi- o( i} 'i pounds ot pow- 
.itr. The South.-ra output 
nils iargc, ot the iironie 18- 
jmunders kno«Ti as \a[K)le- 
nns. During IR03 and 1864, 
no less than no of these were 
manufactured at the Au- 
piista arsenal under the di- 
rection of General George 
W. Rains of the Confeder- 
Hti' ordnance service. In 
tlie lower photograph is an 
iihl cast-iron Coluiabiad, 
strengthened at the Tred- 
e^r Iron Works at Rich- 
mi >ail, by the addition of 
iron btmds. after the man- 
ni'r of tlie Brooke heavy ar- 
tillcrj' invented by John M. 
Brooke, formerly of the 
I'mted States navy, the de- 
signer of the ironclad Vir- 
gima — better known aa the 
Marrimae. Tlie gun in the 
middle ot the second photo- 
gr^h is a light Brooke rifle 
— a 9-inch gun. Its length 
was about sei'enty inches, 
the diameter of the barrel 
at the muzde was eleven 
inches, and the piece weigfied 
nearly 900 pounds. The 
weight of the projectile was 
ten pounds with a powder 
charge <A one pound. The 
maximum effective range 
irf these giuis was 3,500 
yards, and the time fA flight 
fifteen «econdi, with an 
elevation ot Gftcoi degree*. 
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In the arsenals captured from the Federals, there were 
about one hundred and twenty thousand muskets of old types, 
and twelve thousand to fifteen thousand rifles. In addition 
to these, the States had a few muskets, bringing the total avail- 
able supply of small arms for infantry up to about one hundred 
and fifty thousand. With this handicap, the States entered the 
greatest war in American history. President Jefferson Davis 
said that " it soon became evident to all that the South had 
gone to war without counting the cost." 

At first, all the ordnance and ordnance supplies of the 
United States in the Southern arsenals and armories were 
claimed by the States in which they were found. This caused 
no little delay in the acquisition of necessary ordnance stores 
by the Confederate Government, due to the necessity for nego- 
tiating for their transfer. The first steps toward provision for 
ordnance needs were taken while the Government was still at 
Montgomerj', Alabama. An Ordnance Department was or- 
ganized. Colonel Josiah Gorgas, a graduate of the United 
States Military Academy in the class of 1841, was appointed 
chief of ordnance about the end of Februarj'', 1861. The de- 
partment immediately sent out purchasing-officers. Of these, 
Commander Raphael Semmes (afterward Admiral Semmes) 
was sent to New York, where, for a few weeks, he was able to 
buy ordnance stores in considerable quantity and ship them to 
the South ; and Colonel Caleb Huse was soon afterward sent to 
London to act as general purchasing-agent in England and 
on the European continent. He remained on this duty 
throughout the war, and did invaluable ser\'ice to the Confed- 
erate cause. 

The seat of the Confederate Government having been 
moved to Richmond, Colonel Gorgas there proceeded to organ- 
ize the center of activity of the Ordnance Department. There 
were ^f our main sources of supply: arms on hand at the be- 
ginning of the war, those captured from the United Slates, 
those manufactured in the Confederacy, and those imirorted 





C.INS JIST SEIZED BY CONKEDERATES— 1H61 



T)if photograph o( the cunnnnn-rs in thi-ir liickiiry aliirt,". iinil IIb- lunK line of ouniion. was taken hy J. D. Eilwiirdi nl Nfw Orltims. 
Thix is imr of tlu- Cnntnli-mti- Kunil-lwK l>ult>Ti.'S U-iinna on Pert I'lrkms. T)i>- Ndrtln-m iiilinmistnit ion not only fiiil<-'l to hikv aU-pa 
at the iniLsi-t <if thf nar to pnitn't tliP great nuvy-yiinl iit Norfolk, liut it iilso siirn'niEiTiil tliat ut I'l-aioiiihi, Tlii' tomiiT cmilil have 
lieen retfiinrti )uul thp incoming tLdministnitiun actitl more pruniptly. ^Vith tlii^ loiia of these two tr^at estjihliiihmentii to Uu* I'nion 
went some lliousaniis of cannon whidi aided iuunensely to arm the Soutliem butteriea. This was oni? more suuTce from which the 
ConTederaej- secured her guns. All erf the big guns in the coastwiie forts were old-time Coliimbiads placed there in 183G. 



from abroad. The principal dependence at first was necessar- 
ily on the importations. 

An officer was detailed in special charge of the latter ser\'- 
ice, and agencies were established at Bermuda, Nassau, and at 
Havana. A number of swift steamers were bought, and, after 
the blockade was established, these did valiant sen'ice in block- 
ade running. Wilmington and Charleston were the principal 
ports of entry from which cotton was shipped in exchange 
for the greatly needed ordnance supplies. This trade was so 
essential to the existence of the Confederate Government, be- 
fore the domestic supply of ordnance became approximately ad- 
equate, that vigorous efforts were made by all concerned to 
keep the channel open. 

The arms on hand at the beginning of the war came for- 
ward chiefly in the organizations of the men who first vohm- 
teered. These were equipped, as far as possible, by the States 
from which the regiments came. In response to a call for pri- 
vate arms, many thousand shotguns and old sporting-rifles 
were turned in, and served, to some extent, to satisfy the im- 
patience of men eager to take the field until better provision 
could be made for them, or they provided for themselves on 
some of the battlefields in the early part of the war. 

Of those captured from the United States, the number 
obtained from arsenals and armories at the opening of the 
conflict has been noted, and, in addition to these, there were the 
quantities being constantly turned in from numerous actions 
in the field. In the summer of 1862, after the Seven Days' Bat- 
tles around Richmond and the second battle of Manassas, men 
were detailed to collect arms from the field and turn them in. 
Thereby, several thousand Springjfield rifles were added to the 
small supply. When General Jackson captured Harper's 
Ferry, in 1862, the arms of the defending force there were also 
added. Such increments greatly augmented the number that 
could be collected from other sources. 

The stringency of the blockade rendered it imperative that 

[1601 




CHIEF OF THE 



CONFEDERATE 



DEPARTMENT 



Julius A. de Lagnd was 
made captain of the Artil- 
lery Corps oa March 16. 

1861, and major of tlie 
Twentteth Battalion of 
Virginia Artillery, July 3, 

1862. He was appointed 
brigadier'^neral of the 
provisional Army of the 
Confederate States, April 
15, 18G2, but declined the 
appotntment. During most 
of his service he was in 
the ordnance bureau at 
Ridunond, Virginia, ably 
seconding Colonel Goigas. 




Colonel (later Briga- 
<Uer-G«neral) Josiah 
Goi^as served as chief 
of ordnance of the 
Confederate States 
Army throughout the 
war. He it was who 
sent Colonel (later 
Brigadier - General) 
George W. Rains to 
Augusta to build the 
great powder-plant. 
Facing an apparently 
insuperable difficulty, 
in the matter of am- 
niuniUon, Rains re- 
sorted to first princi- 
ples by collecting 200,- 
000 pounds of lead in 
Charleston from win- 
dow-weights, and as 
much more from lead 
pipes in Mobile, thus 
furnishing the South 
essential means of 
probnging the war. 
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MAJOR JULIUS A. DE LAGNEL 
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everj' effort be made to increase the domestic manufacture of 
all kinds of ordnance and ordnance stores. In arranging for the 
manufacture of arms anti miuiitions at home, establisliments of 
two different kinds were placed in operation; those ivliich were 
intended to be permanent, built and equipped for their special 
purpose and intended to concentrate work on a large scale, and 
those of a more temporary character, capable of yielding 
results in the shortest time, and intended to meet the immediate 
demands of the war, with such resources as the country then 
afforded, 

TJie first of the permanent works undertaken was a first- 
class powder-mill, the erection and equipment of which Mere 
placed in charge of Colonel George W. Rains, of North Caro- 
lina, a graduate of the United States Military Academy in the 
class of 1842. The mill was placed at Augusta, Georgia, and 
its construction was commenced in September, 1861. The 
plant was ready to begin making powder in April, 18(>2, and 
continued in successful operation until the end of the war, fur- 
nishing all the gunpowder needed, and of the finest quahty. 
Competent critics say of this mill, that, notwithstanding the 
difficulties in the way of its erection and mahitenance, it was, 
for its time, one of tlie most efficient powder-mills in tiie world. 

Another jjermanent work erected was a central ordnance 
laboratory for the production of artillery and small-arms am- 
munition and miscellaneous articles of ordnance stores. This 
was decided on in September, 1861, placed in charge of Lieu- 
tenant-Colonel J. W. Mallet, and located at 51acon, Georgia. 
It was designed to be an elaborate establishment, esjiecially 
for the fabrication of percussion-caps, friction-primers, and 
pressed bullets, in addition to heavier ordnance supplies. Spe- 
cial machinery was made in Kn gland and shipped, but did not 
reach its destination in time for use. A large instalment in- 
cluding a most powerful pair of engines, had reached Bermuda 
when blockade running practically came to an end, near the 
close of the war. 
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A CONFEDKRATE GLX THAT RAN THE BLOCKADE 
RICHMOND 



Beside the bome-m&de guns. 
nhich were all muzzle-loutlers. a 
number of gum of various makes, 
Whitwoith, Armstrong. James. 
BUkdy, and Hotchklss. wet« 
brought in through the blockade. 
The gun in this photogn^)h ia a 
modified ll!-pounder breech-load- 
ing Whitwoith. The breech was 
open when the picture waa 
taken. The breech mcchaniam 
waa adopted from the British 
Armstrong type and from the 
French system. In the Arm- 
strong breech-loading gun the 
breech-block has the full screw 
that is seen here. The item 
taken from the French system 
was the manner of swinging the 
block back after the screw had 
become disengaged. The large 
ring through which the breecb- 
Uock passes is hinged to the 
right side of the breech of the 
gun. Two Whitworths were Mint 




IIRIGADIER-GENER.AL 
GABRIEL J. RAINS 

Gabriel J. Raina of North Carolina was a colonel 
in the infantry corps March 16, 1861, and was 
appointed brigadier-general September 23d of 
that year. He was in cliarge of the bureau of 
conscription till December, I86i, and waa made 
chief of the torpedo service June 17, 18M. 



to the Anny of Northern Vir- 
ginia. One of them waa used in 
an attempt to knock over Gen- 
eral Benjamin F. Butler's famous 
signal-tower. They had a great 
reputation tor range and accu- 
racy of fire, but bej-ond the shell- 
ing of distant columns and tr^ns 
proved a disappointment. The 
length and weight of the gun 
were above the avetSige, making 
it difficult to transport, and the 
care and length of time consumed 
in loading and handling im- 
paired its efficiency for quick 
work. The cross-section of this 
gun was a hexagon with rounded 
comers. The twiat waa very 
rapid, and the projectiles were 
made long. The diameter of the 
bore was 2.75 inchea, its length 
VH indies, its weight 1,092 
pounds, and it fired a. 12- 
pound projectile with a usual 
load of 1.73 pounds of powder. 



Shf Qlnitfr&prate <§rtinmti 
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The third establishment projected to be permanent was a 
large central armon-, equipped with a complete plant of ma- 
chinery for the fabrication of small arms, and to wliicli the 
HariJer's Ferry machinery, which had I>een temporarily in- 
stalled at Richmond and Fayetteville, was to be removed. This 
was put in charge of Lieutenant-Colonel J, H. Burton, who 
had gained experience at the factory in Enfield, England. It 
was determined to locate this armory at Macon, also. The 
buildings were begun in 1863, but they were not so far ad- 
vanced toward completion as the laboratorj' when the end of 
the war arrested the work. 

As a consequence of the necessity for immediate supply of 
arms and munitions to enable the armies to keep the field, resort 
was had to temporary arsenals and armories — at least tliey 
were designated as " temporary," although they were actually 
permanent, as far as the purposes of the war wliich the Confed- 
eracy waged was concerned. 

The work was scattered among a number of available 
places throughout the South. Herein entered the problem of 
trans])ortation by rail. The railroads were not verj- amply 
equipped at the outbreak of the war, and were overburdened in 
operation to sucli an extent that it would have been impossible 
to transport material to any single point from great distances, 
or to secure similar transportation for finished products over 
long lines. It was, moreover, uncertain Iiow far any one place 
could be depended upon as secure from molestation by the foe. 
And there was not time for the removal of the plants from the 
localities in which they were when the Confederacy tocjk pos- 
session of them, and various temporary ordnance works grew 
up about existing foundries, machine-shops, and railroad 
repair-shops, and at the various United States arsenals and 
ordnance depots. The chief localities that were thus utilized 
were Richmond, Virghiia; Fayetteville, Xorth Carohna 
Charleston, South Carolina; Augusta, Savannah and "Nldcon 
Georgia; Nashville and Memphis, Tennessee; Mount ^> em u 





<'0.\FKDERATKS AND THEIR SMALL ARMS IN 1801 
This remarkable photogniph of tlie encampment of the Perote Guards of New Orleans was found in the Major Chase Hume in Pensacolk. 
Florida, m 180!. after the dly whs evacuated by the Confederates. The comparison is striking between the eareleaa garb of the men, 
and the business-like small arms stacked and carried by the sentry. "Rright muskets" and "tattered unifunns" went together. 
Soldiers could be found all through the cunips busily polishing their muskets unil their bayonets with wood ashes well moistened. 



THE HOWIE KNIFE- 
CONSIDERED BY THE 
NORTHERN PRF,SS OF 
'01 AN IMPORTANT 
WEAPON 

An article "concerning fire- 
arms" published in Harper's 
Weetig of August i, ISai. 
states that " the bowie knife is 
usually from ten to fifteen 
inches in length, with a blade 
about two inches wide. It is 
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accident which occurred to 
Colonel Rowie during a bat- 
tle with the Mexicans; he 
broke his sword some fifteen 
inches from the hilt, and after- 
ward used the «-eapon thus 
broken as a knife in hand-to- 
hand lights. This is a must 
formidable weapon, and is 
commonly in use m the West 
and Southwest." As much 
space is devoted to the de- 
Kription of the bowie knife 




ua b givi-n to siege artillery. 
An illustration in the same 
journal for August 31, 1881, 
shows "Mississippians prao- 
tiaing with the bowie kiufe." 
The Mississippians are en- 
gaged in thron-ing the kiuves. 
The heavy blades arc si-en 
htirtling through the air and 
burying their points in a tree. 
Crasping his bowie knife in 
the above photograph stamls 
E. Spottswood Ilishop. who 
s-tarted out as a private, was 
pronioti-d to captain in llie 
Twenty-fifth Virginia Cav- 
airy, wounded five times, and 
fleeted colonel of lus regi- 
ment by its officers. On the 
right is David J. Candill. 
who was transfiTTcd from the 
Twenty-fifth to the Tenth 
Kentucky <'avuiry. and was 
promoted to lieutenant-colo- 
nel of his re)(iment. He was 
severely wounded in active 
service in his native State. 



iC f^> She Clonfelipratf ©rbnanrr 




^^ 



and Montgomery, Alabama; New Orleans and Baton Rouge, 
Louisiana; Little Rock, Arkansas, and San Antonio, Texas. 
The events of the war soon compelled the abandonment of some 
of these, and from time to time others were added to the list, 
as, for instance, Columbia, South Carolina; Atlanta and Co- 
lumbus, Georgia; Selma, Alabama, and Jackson, Missis- 
sippi. Of these, Atlanta and Selma became most important. 

Hea\'y artillery at the beginning of the war was manu- 
factured only at Richmond at the Tredegar Iron Works. Ijater 
in the war, excellent heavy artillery was produced at Sehna, first 
in conjunction with the naval officers, and later by them alone. 

Field-artillery was made and repaired chiefly at Richmond 
and at Augusta, small arms at Richmond and Fayetteville, caps 
and friction-primers at Richmond and Atlanta, accouterments 
to a great extent at Macon, while cast bullets and small-arms 
cartridges were prepared at almost all of the works. 

After the Federals took possession of the copper mines of 
Tennessee, there was great anxiety as to the future supply of 
copper, both for bronze field-guns and for percussion-caps. 
The casting of bronze guns was immediately stopped, and all 
the available copper was utilized in the manufacture of caps. 
It soon became apparent that the supply would be exhausted 
and the armies rendered powerless unless other sources of sup- 
ply were discovered. No reliance could be placed on the sup- 
ply from abroad, for the blockade was stringent, although large 
orders had been forwarded. Of course, the knowledge of this 
scarcity of copper was kept from the public as much as possi- 
ble. In this emergency', it was concluded to render available, 
if possible, some of the copper turpentine- and apple-brandy- 
stills which were in Xorth and South Carolina in large 
numbers. This work was entrusted to Lieutenant-Colonel 
Leroy Broun, commanding the Richmond Arsenal. 

In spite of the difficulties to be overcome and the con- 
stantly increasing pressure for immediate results, the Confed- 
erate Ordnance Department was able" to boast of some useful 
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CONFEDERATE Ci I NS— PRACTICALLY EVERY TYPE I'SKD L\ THE CIVILIZP:U WORLD I\ 18t« 



In the collection of cftpturcd Confe<kTati! artilliTy un the wharvos 

of RiRhnioud awniting shipmi'iit Nortli in April, 1805, might be 

found pmctii-jlly every tj-pe uf gua made and used by the 

ridlized nations of tlie world, iicsidi 

tirely obsolete. The Dret 

sdurcca of Cuiifctlerate ortil- 

lerj- a-ere tlic captured iiavy- 

yunLi anil arsenaLi. Plir- 

dmsiliB agents were seut to 

Eunipc and some giina wi-to 

importeilfrnm abroad. This 

wa« evmtually rlii-eked by 

the KedentI blocUaile, One 

of the prinripal places uf 

nunufacture was the Triilc- 

gar Iron Works in Ridi- 

mond. Large quantitii-s <if 

nfdnanev were nLso obtained 

from all ball1<'|,'MiiiuLs of 

the war whi-n- tlie (on- 

fcd(■^at<^s bild the Hclil for a 

tiinc fiJlowing the liuttle. 

Due to these \-arious sources 

CONFEDERATE 



of siiptilics theordiuiiur iiuiteriiil was varied and incongruous. The 
wagon in tlie fon-ground is a luol-wagon, but olucrve the hght 
vlieels. Just o\'er the top of this n-agou is visible a caisson. 



complete, with the fifth, i 




w\, on the back. Ic 
the cheats of the caisson an 
etunil projectiles and poW' 
der whii-h iiinnot br currini 
in the tinilHT of the j^ui 
Itelow several brass iiioun- 
lain-himiUcrs appear 



Mo< 



rtillerv 



A lie 



li^ht •iiough to U- carried on 
the 1 lacks of jiack aniiiiuls 
if niiTSharj-. IIk' howitzer 
umhI for this pun"™- was a 
short, light IJ-pouiukT, 
wei(!hinKii(limnniU. When 
a iiirriagi" was uaiil, it was 
mounted on a low, two- 
«!ie.'le.l on.v The pr<.j,<- 
wre shell and «ise- 
. and the eluirye was 

a pound ol [Hinder. 



Stj? Qlimffbfralf ffirbnanrt * ^^ * * 

new experiments and some improvements. One of the most 
notable of these was the method of steaming the mixed mate- 
rials for gunpowder just before incorporation in the cylinder 
mills, which was invented and brought into use by Colonel 
Rains, and which very greatly increased the capacity of the 
mills for work, besides improving the quality of the powder. 
Other examples of improvements in materiel which were more 
or less notable were the casting of shells with polygonal cavi- 
^■WM *'^^' introduced by Lieutenant-Colonel Mallet, securing the 
bursting into a determinate number of pieces, and devices for 
the ignition of time-fuses for the shells of rifled guns. 

Smooth-bore muskets, of which some were in the possession 
of the Confederate troops, were not very accurate, and their 
range was insufficient. A plan was proposed at the Richmond 
Arsenal to overcome these difficulties. An invention had been 
devised for the shape and composition of the projectile, which 
undoubtedly would have overcome these defects in a measure, 
had it been practicable under the circumstances. It is inter- 
esting to note that this plan was devised in the early years of 
the war by the ordnance authorities, but later in the conflict 
was, in identically the same form, sent to President Davis from 
Canada as a scientific gift of great value, and by him turned 
over to the War Department. The idea was to use an elon- 
gated projectile made of lead and hard wood or papier-mache. 
In longitudinal section it appeared, in the lead part, shaped 
like the head of an Indian arrow, and the rear portion of the 
bullet was filled out with the wood or papier-mache. This 
threw the center of gravity well forward, causing the flight 
of the projectile to be like an arrow rotating on its longer axis. 
From the Richmond Arsenal there were issued between 
July 1, 1861, and January 1, 1865, 341 Columbiads and siege- 
guns, 1806 field-pieces of all descriptions, 921,441 rounds of 
artillery ammunition of all classes, 823,281 infantry arms, 
34,067 cavalry carbines, 6074 pistols, and nearly 72,500,000 
rounds of small-arms ammunition, besides many thousand arti- 
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A GIANT CONFEDERATE SLING-<;ART TO CARRY SIEGE-GUNS 



This giant ating-nut 
was built by the Con- 
federates (or the pur- 
pose lA handling Uh' 
two IJ-inch giins tluit 
wi-rc cast at the TniW 
gar Iron Wurk^ in 
Itichmon<l. just bctiiri' 



thcei 



. Tl««- 



giDU wcighcil nearly 
fifty thonsaixl iioimils 
cat-h. TL<- sin -of the 

ciirt can tx' cstinuitctl 
by coinpariiig it uitli 



the 



l>le 



through its sp<ikcs ill 
the iii)per photograph. 
The whifls are niorc 




than eleven feet high. 



The 



irt r 



twelve mules and one 
huiulreil and fifty mca 
with drug ropes to 
BOW it, when carrying 
only un ft-inch rifle or a 
Iieuvy Coluinliiad over 
lind rouiU. Tlie big 
gnna were slung undtr- 
ni-ath the eart by 
ropes so as lo dear tlic 
ground by a tew inches. 
It was captuml by the 
Fcderuls. and used in 
the It- movai of the onl- 
naikct; fnim l>rcwry'9 
null Chaffin's bluffs. 
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cles of other ordnance and ordnance stores. The enormous 
number of pieces of artillery issued were, of course, not all made 
at the arsenal, but had been obtained by manufacture, by pur- 
chase, or by capture. The Richmond Enquirer, on tlie day 
after tlie evacuation of Richmond, said tliat, assuming the is- 
sues from tlie Richmond Arsenal to have been half of all the 
issues to Confederate troops, which was approximately true, 
and that 100,000 of the Federals had been killed, it would ap- 
pear that about 150 pounds of lead and 350 pounds of iron 
were fired for every man killed, and, furthermore, assuming 
that the proportion of killed to Mounded was about one to six, 
it woidd appear that one man was wounded for eiery 200 
pounds fired. These figures exaggerated tlie form of the old 
belief that it took a man's weight in lead to kill him in battle. 
Considering the general lack of jn-evious experience in 
ordnance matters, the personnel of the corps, both at the arse- 
nals and in the field, deserved great praise for intelligence, 
zeal, and efficiency. Many names of officers deserve to be 
remembered. Among the most prominent were I^ieutenant- 
Colonels J. H. Burton, superintendent of armories; T. I^. 
Bayne, in charge of the bureau of foreign supplies; I. M. St. 
John, at the head of the niter and mining bureau; Lieutenant- 
Colonel J. W. Mallet, in charge of the Central Laboratory at 
Macon, Georgia; Lieutenant- Colonel G. W. Rains, of the 
Augusta powder-mills and Arsenal; Lieutenant-Colonel I^eroy 
Broun, commanding the Richmond Arsenal; ]SIajor M. II. 
Wright, of the Atlanta Arsenal; liieutenant-CoIonel R. JI. 
Cuyler, of the Macon Arsenal; Major J. A. De Lagtiel, of 
Fayetteville; Major J. T. Trezevant, of Charleston Arsenal; 
Lieutenant-Colonel J. L. White, of Selma Arsenal; Lieuten- 
ant-Colonel B. G. Baldwin, chief of ordnance, Army of North- 
ern Virginia; Lieutenant-Colonel H. Oladowski, chief of 
ordnance. Army of Tennessee, aTid Major W. Allen, chief 
ordnance officer. Second Corps, Army of Northern Virginia. 




AMMUNITION 



13-INCH SHELLS 

FOR 

THE SEA COAST 

MOBTARS 

Theae miaailfs, filled 

with explosive, and 
trailing a Eery fuse, 
shrieked tike lost aoula 
in thdr Sight, that 
covered nearly two i 
a half miles from tlie 
giiping mouths of the 
tremendous mortars 
looking like huge bull* 
frogs with their muzzle 
elevation of forty-five 
degrees. The shetU 
I in this photogmph 



show the 




whtr« 



the I 



rpT hole 
ime fuse 
waa insfrtcd, and the 
imlrntatioru which pi 
■•\-\pd the guQiiers to 
liiuidle thwn with a 
sort of pincers carried 
by t.o men. 
mortars were manned 
by the famous Ymt 
{'omiecticut Heavy 
Artillery, prominent in 
mportant en- 
ita from the 
sula to the 
IV'Ictaburg Campaign. 

I' licrmudn Hundred 



THE AMMUNITION USED IN THE WAR 

By O. E. Hunt 

Captain, United Slates Ai-my 



UNTIL the middle of the nineteenth century there was 
but little improvement in cannon or gunpowder. One 
reason for this was that bronze and iron were used for making 
guns, and these metals could not withstand the exceedingly 
great pressures of heavy charges of powder imless tiie cannon 
were east so large as to be unmanageable. No scientific treat- 
ment of the subject of gun-strains had been attempted pre- 
\'ious to this time, because it was assumed that all the powder 
in a charge was converted instantaneously into gas. 

Powder and ball for small arms were originaUy carried 
loose and separately. Gustaiiis Adolphus, King of Sweden, 
first made an improvement by providing separate receptacles 
for each powder charge; these were called cartridges (Latin 
carta, or charta) from their paper envelopes. He subsequently 
combined the projectile with the powder in the paper wrapper, 
and this, until about 1865, formed the principal small-arms 
ammunition. 

However, not all of the ammunition used in the Civil 
War was prepared in this form, and from the fact that pow- 
der and ball were carried separately arose the danger of inad- 
vertently loading the piece with more than one charge at a 
time. Even in the use of the two in one package, inasmuch 
as there was usually nothing to prevent the reloading of the 
gun before the previous cartridge had been fired, there still 
remained this danger. As a consequence, it was reported that 
nearly half of the muskets abandoned on the field of Gettys- 
burg were found to contain more than one load, and some of 




AMMLNITION IN FEDERAL FORT No. 9, ATLANTA 



WTule Shcrmnn rested liis 
soldiers before tbeir march 
to the sea. this view vaa 
taken of Federal Furt No. 
9, looking northwest toward 
Forts Nua. 8 and 7 at At- 
lanta, Baga of charges tor 
the li-poundcrs in the em- 
brasures are ranged alonfi 
the parapet in exposed posi- 
tions that the)' iic\'er would 
have otvupted if there hod 
rpmaiued any danger of an 
assault. The bags are 
marked "12 Pdr. Modil 
1857." These were for the 
brH»9 Napiik-ons. thp must 
popular guns fur lirld-artil- 
lery during Ibe war. In tlic 
luwTT photogTKph of Ciin- 
te<lerate worka near Pt-teri- 
buTf appear boxes in which 
the cartridges for rifles had 
been sen'ed out. Evidently, 




they ha\-e bei-n hastily 
ripped open and cast aside. 
On the further Ixii, lying 
upside down, are the words 
"ball cartridges." Beside 
lie a few shells for field-guns, 
although the guns them- 
selves have been withilrawn. 
The photograph was taken 
after these works passed 
into the hands of the Fed- 
erals, and the silent wit- 
nesses of a feiTrish moment 
under fire tell their own 
story. The order at drill 
was. "tear tartJidife." The 
ends of them were usually 
bitten open, cspedallj- in 
action. At one end of the 
cartridge came the bullet, 
then the powder, and the 
other end was lorn open in 
oriler to free the powder 
when it was rammed home. 
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them had three or four. In the excitement, men were observed 
to load, make a motion mechanically as if to fire the piece, 
fail to notice that it had not been discharged, and then hasten 
to put another load on top of the first. 

The state of the arts required the first breech-loading 
ammunition to be in a paper or cloth package. However, as 
it was impossible to prevent the escape of the gas, the joint 
required for rapid loading was generally placed in front of 
the chamber, from which position the soldier suffered least 
from the discharge. To facilitate loading, the mechanism of 
the gun was so arranged that, the paper or cloth cartridge 
having been broken or bitten open, the bullet acted as a stopper 
to hold the powder in place until the piece was closed. 

The next improvement in ammunition was the introduc- 
tion of the metallic cartridge-case. This was invented in 
France, and was first used by troops in our Civil War. It 
contained all the components of the ammunition in a case 
that protected them from the weather, and thus prevented 
the deterioration of the powder. The principal purpose of the 
case, however, has been to act as a gas-check, to prevent the 
escape of the gases to the rear and to permit the use of an 
easily operated breech-mechanism. 

Being rigid and of fixed dimensions, the metalhc car- 
tridge was first used extensively in magazine rifles. There 
was, at first, a great objection, however, limiting the use of 
these rifles for military purposes, and that was the rapid con- 
sumption of ammunition, which soon exhausted the supply on 
the person of the soldier. The caliber of the guns was large 
and the ammunition heavy; hence only a small amount could 
be carried. 

A fulminate, or firing-composition, has always been re- 
quired for the ignition of the powder, in whatever form it 
has been used. For loose powder and for paper or cloth 
cartridges, a percussion-cap, fitted over a vent communicat- 
ing with the powder in the breech of the gun, served the 





AMMl'NITlOX STORED IN' TIIE IV.^SHINGTON ARSENAL— I H04 

An essential factor in the winning o[ pitched, open battles was a plentiful supply of ftraraunition. At Gaines' Mill, in June, 180i, tbe 
Union soldiers found it difficult to eht-cr conWncingly when they had shot away all their cartridges, and found themseh-es separated 
from their ammunition wagons by the fast-swelling Chiekahominy. The ammunition train always took precedence on the march. 




SCHOONERS PILED WTTH CARTRIDGE:-B0XES— HAMPTON ROADS. DECEMBER. 188* 

By 1804, the problem at getting ammunition expeditiously to the front had been solved, and there were no more such shortages as at 
Gaines' Alill. In this photograph, the harbor of Hampton Roads swarms with ammunition schooners, troosports, cool barges, and 
craft of every sort. The decks of the schooners in the foreground are piled high with c*rtridge-bo»es. 
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purpose. In the first practicable form of metallic cartridge, the 
composition was placed in the rim which formed the base of 
the cartridge, and which enabled it to be withdrawn after 
discharge — the rim thus serving two purposes. These rim- 
fire cartridges answered very well until the powder charges 
became heavier, when it was discovered that the weakening of 
the metal by folding to make the rim caused it to sheer off 
at the edge of the chamber of the gun, and the copper, of 
which they were made, would expand and render it almost 
impossible to extract the shell. And since the fulminate had 
to be placed entirely around the rim, a greater quantity was 
used than necessary for firing, and the distribution was im- 
perfect, thus causing misfires. A pin-fire cartridge was in- 
vented, but proved unsatisfactory. A pin projected from the 
rim and was intended to be struck by the hammer of the gun ; 
but, of course, any object striking it would cause an explosion, 
and it was dangerous. Neither the pin-fire nor the rim-fire 
cartridges could be reloaded. 

On June 25, 1864, the chief of ordnance of the United 
States army reported that among the most important changes 
in firearms evolved from the experience of the war was the 
. metallic cartridge-case. Linen had been in use, but copper 
was much superior. The case formed a perfect gas-check; 
it gave the benefit of allowing a fulminate to be used in the 
case itself, which was an advantage over the former method 
of using a cap ; there was a gain of time in that the piece did 
not have to be recapped with each new load; there was greater 
ease of loading, and the ammunition was waterproof. 

For the field-artillery of both services there were supplied 
solid shot, case, and shell with time-fuses and with percussion- 
fuses. Solid shot were designed for destroying the heavy walls 
of fortifications, or for some similar purpose, but were used 
also in the field. The other forms of ammunition were used 
against troops. Case was of two kinds — canister, which sepa- 
rated at the muzzle of the piece in consequence of the shock 
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( fJNKKDKllATK AMMINITIC)N-W)[,ID SHOT AND A < lIARCiK OF (JRAI'K 



This vifv .if tlifi C.infiil.TaUi niirks Bt ^'orkliiw 
taken from the .Vorfulk Nnvy-Vanl. On the kt""! 
jiwtiltw w-currd tugrtluT by a m-t'ivs uf iriin pluti-s 
not intcndiil Id piiTiv iron, furgwl stifl .ilu'lls wi 



.. in iHGi. »litm's iin Il-inch DuhlKn-n Miiuuth-lion' tutviil i;un. Several of theae were 
111 is II Holltl shut mill iL ehnrRc uf )n'i>|>i'. (inipivsliut e»n.'ii.'iteil of a number of MnuU pro- 
iinliiininK IidU-h iu wliieli tin- ."hot Is liehl. Tn lulditiim t» flu- eominon eiut-lron ulielk 
I- UH-.!. In the ikys of smootli-bon' duns, bar simt, i-huin shot, gniin-sliol, hot shot. 



^lirapnel nn<l ranutiT were in iuk-. Shru|iut'1 nre shu|H'il like hIu'II, but lia\-c thinniT wallt aiKl lav filkil with k-iul or iron bulls. A small 
biirstinf;-e1iargc bn'uk.s up the rjue in thi^ air uml thi.' ImiHs Acnller like sliot from a shotgun. In i-aniattT the IhiIIs. larger than those 
in B)irai>nel. are sunk in noft wood disks piled up to form u eylinder and llie whole covereil with a Iin ruae; or, in small calibers, tht' bulla 
are aimply pushed in sawdiLit ami enclosed in a cylin<lrieal tin ease. Gra|)e. shrapnvl and <snister were all three known as ca«e-shoL 
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of discharge, and shrapnel, which separated at a distance, due 
to the presence of a bursting charge which scattered the con- 
tents of the receptacle. 

The shell was a hollow projectile, containing also a burst- 
ing charge, intended for destructive eflfect at a distance. One 
of its principal purposes was in the destruction of walls of 
masonry and other solid construction. By using percussion- 
fuses the shell would penetrate, and then burst, opening out 
a breach; and by the addition of further shots in the same 
place, an opening could be made through which assaulting 
troops could pass. 

The ammunition used by the Federal siege-artillery was 
of prime importance in the conduct of the war. The siege- 
guns consisted of mortars, smooth-bore guns, and rifles. AH 
the ammunition received preliminary tests at the factories, and 
a great portion of it also by target practice in the defenses of 
Washington. Tlie records of this practice were the most com- 
plete ever compiled regarding artillerj' ammunition, and cov- 
ered all features of the firing; therefore, when it was issued 
to the troops in the field, they were informed of the proper 
results to be expected, as far as the target practice could be 
simulated to field firing. Experiments were also made at 
Washington with the Confederate ammunition that had been 
captured, and certain of the features of that ammunition re- 
ceived verj' favorable notice from the Federal ordnance officers. 

The mortars were designed to throw a shell containing a 
bursting charge, and carrying either a time-fuse or a percus- 
sion-fuse. The time-fuse was ignited by the propelling charge, 
before leaving the gun. At times this fuse was uncertain in 
its action, as it would become extinguished during flight or 
on striking, and the bursting charge, which was intended to 
cause the damage, would not explode. The percussion-fuse 
was not ignited by the propelling charge in the mortar, but 
contained a fulminate that was ignited by a plunger of some 
description which moved when the shell was fired or when it 




SHELLS IN PORT PITNAM. SOITH ( AROLINA 



PROJECTILES IN THE SEA-COAST 
FORTS 

The guns of the parapet of Fort Putnam were 
siege guns of heavj- caliber. Shell.s with metal 
runs made soft to take the groo\-es of the rifling 
are stacked up in the foreground. The projeo- 
tiles by the chassis in Battery Mjigrutlcr were 8.5- 
inch Armstrong rifle-shot, wliich could be used as 
shell or solid shot at pleasure. They liad a cavity 
for tlic insertion of u bursting tliarge, which, with 
its percussion-fuse, was not inserted unless it was 
desired to (ire the projectile agiiinst advancing 




PROJECTILES IN M.«:Rn>ER BATTERY. lUHKTDWX INTERIOR 01' fORT JOHXSOX. MORRIS ISLAND 

troops as shell. These had a terrific effect, bursting 
at times into more than 200 pieces. The view of 
Fort Johnson reveals both spherical solid shot and 
oblong shell. The latter are slightly hollowed out 
at the base, in order to secure a better distribution 
of the gases generated when the pieces wore dis- 
charged. The stack of projectiles around the 
two 100-pounder Parrott guns in the lower view 
of Fort Putnam are for these rifles. Their weight 
was eighty-six pounds^although the guns were 
known as 100-pounders — and the powder charge 
was ten pounds. The projectile for the 3-inch 
field-gun on the top of the parapet weighed ten 
pounds, and the powder charge was one pound. 
lf-l«] 
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struck, thereby communicating the flame to the bursting charge. 
Of course, these were not always sure. 

Whether the one or the other form of fuse was used, de- 
pended on the purpose of the firing. If against troops, it was 
desirable to cause the shell to burst in their midst, and not to 
allow it to penetrate the ground. If desired for the destruc- 
tion of earthworks or magazines, it had to be explcKled after 
the penetration. In the former case the time-fuse, and in the 
latter the percussion-fuse was used. 

At Fort Scott, near Washington, in October, 1863, an 
exijeriment was tried to test the value of spherical case-shot 
when fired from mortars. The 10-inch shell was filled with 
12-pound canister-shot, and the bursting charge was loose. 
The capacity of the shell was thirty-eiglit of that size halls, 
but twenty-seven only were used. They were inserted through 
the fuse-hole, and two and a half pounds of bursting powder 
placed on top of them. The shell weighed ninety i>ounds and 
each of the balls forty-three hundredths of a pound, making 
a total weiglit of about one hundred and four pounds. A 
charge of one pound six ounces of mortar-powder gave a 
range of eight hundred yards with a time of flight of tliirteen 
seconds. 

The experiments showed that the fragments scattered a 
great deal and the balls had ample power to kill. Tliey jiene- 
trated the ground from three to seven inches in a turf where, 
when thrown by a man with his whole strength, they entered 
less than one inch. A little calculation showed that the veloc- 
ity must have been over two hundred feet per second, and as 
the projectiles weighed nearly half' a pound each, there was 
easily sufficient force to disable a man or a beast. The prae 
ticability of the shot having been fully determined, a field tnal 
was given which proved conclusive. 

The projectile was used in the battle of the Petersburg 
mine, where General Hunt's orders for the artillery i\ere to 
use every exertion to quiet the batteries of the foe bearmg on 
 «] 
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ASTLE PINCK\E\— lati-TOLNU rnOJKCTILKS 



A BKi GIN IN ( AS- 
TLE PINCliNKY 

Tlif gun overlooking tlii- 
piiru]i«l of Cusltc Pincknvy 

whii-h usnl n powrtir I'liiirw' 
o( -HI pouDiLi. Tlir pnijfi- 
tile wrighcc! -tiS |»juinl.s. A 
large nunibir of tbi-sc pn- 
jts'liles an- atucki-d in llic 
lorrgrouiul. With iin rli-vor 
tion of Iwt'nty ilt'grrcii. llii' 
nm\iniuiii rniijjt' <if this giia 
Aiu 3.787 yunLs. or a liltli' 
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was usH aa a prison for 
I'nion raptivpa in 18CI. 
In Butlcpj- RmiBCTB, ailli- 
in tlir mrp<imte limits but 
Tii'url}' luklf a mite beldw tlie 
wliiirv<-i anil populuus por- 
tion of the I'ity uf Alfxan- 
ilriu. tiirn' wi-tT two mogH- 
iin<-s. one twelve by thirty 
[iTt anil the otlirr twelve by 
eiKhtern f«-t interior .11- 
niensiiina. Theae were sunk 
.■iilir.-ly U'low tbe terrt 
Infill, iimi protcrteil by a 
I1H-1T (it enrtli seventeen 
aii<l a hair feet thli'k. armol 
nith five iOO-pounclcrs. 
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the point of assault. A battery of 10-inch mortars was placed 
near the subsequent location of Fort Rice, and directed its fire, 
at a range of eight hundred yards, upon a salient battery of 
the Confederates, from which much trouble was anticipated. 
Not a shot was fired from the Confederate battery after its 
range was obtained, and from information received afterward 
from a Southern ofiicer, it was found that the men could not 
remain at their guns after the showers of balls began falling, 
every thirty seconds, around them. 

The ordinary mortar-shell was the one used largely in 
all the operations. At Yorktown, the Confederates had an 
8-inch mortar with which they did rather indifferent shooting, 
but the moral effect on the Federal soldiers of the screeching 
shells was great. Accordingly, the Federals thereafter paid 
close attention to the training of men for the use of a similar 
type of mortar, and at Petersburg there was a good opportu- 
nity to reply in kind. The Confederate gunners, now feeling 
the effect of the fire from the other side, and having for a time 
no bombproofs in which to take shelter, were appalled by the 
sudden opening of the Federal mortars. The lines were so 
near together that the soldiers were under the necessity of 
keeping their works closely guarded to prevent their being 
taken by assault, and the moral effect was very depressing. 
One case is related of a Confederate soldier having been blown 
entirely over the parapet of the work fay the explosion of one 
of the Federal 8-inch mortar-shells, and his body lay out of 
reach of his friends, who were compelled to keep under cover 
by the Federal sharpshooters. 

As soon as the Confederates could place mortars in posi- 
tion at Petersburg, they opened on the besiegers, and there- 
after the fire was severe. The Federal expenditure of mortar 
ammunition was over forty thousand rounds, and that of the 
Confederates was estimated to have been not much less. 

The incident of the so-called " Petersburg Express," when 
the Federals mounted a 13-inch sea-coast mortar on a railroad 





THE LABORATORY FOR SMAIX AMMUNITION AT RICHMOND 



This photograph was taken the day the new flag of the Confederate States of America was thrown to the breeze 
on top of IJbby prison. The entire supply of gunpowder in the Confederacy at the beginning of the conflict 
was scarcely sufficient for one month of active operations. Not a pound was being made throughout ita 
limits. The comparatively small amoimt captured at the Norfolk navy-yard, with that on hand from other 
sources, was promptly distributed to the army gathering on the Potomac, to Richmond, Yorktown, Pensacolai 
Mobile, and New Orleans. Scarcely any remained for the force assembling under the command of General 
Albert Sidney Johnston in Kentucky. In the face of these difficulties. Colonel (later General) George W. 
Rains was given carte blanche to take charge of the manufacture of gunpowder. He established immense 
woilca in Augusta, Georgia. So extensive were they that at no time after their completion were they worked 
to their full capacity. They were never run at night. They satbfied in little more than two days the urgoit 
call of General Ripley at Charleston for cannon-powder, to replace the twenty-two thousand pounds con- 
sumed during the action with the iron-clad fleet. The lUchmond laboratory made 72,000,000 cartridges 
in three and a half years, neariy as much as the others in the Confederate States combined. 
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platform car, was very impressi%'e for tlie Confederates. The 
car was moved within easy range of the Confederate works, 
and halted at a cxure in the track, so that, by rooWng it a 
few feet either way, the direction of fire could be changed. 
Much apprehension was excited in the defenders' works by 
the huge missiles, and observers reported that one of the shells, 
on explosion, threw a Confederate field-gun and carriage above 
the parapet of the works. The range was about thirty-six 
hundred yards. 

Although the first really successful application of rifled 
cannon to warfare occurred in the Itahan campaign of Na- 
poleon III, in 1859, the problem of a projectile that would 
satisfactorily take the rifling of the gun had not been solved, 
and up to the outbreak of the Civil War in America the em- 
ployment of such guns was, on this account, an uncertain 
undertaking. During the years from 1861 to 1865, there was 
continual trouble in finding a projectile that would take the 
rifling successfully without injury to the gun, but develop- 
ments were such during the war that, at its close, the problem 
consisted principally in deciding between the various types of 
projectiles. Both belligerents devoted much time to the solu- 
tion of these difiiculties. Many inventions had temporary 
vogue, and then gradually were laid aside, so that even expe- 
rienced ordnance officers could not, at the close of the conflict, 
tell exactly what the prevaihng opinion as to types was at any 
particular date. 

In the Federal service, experience caused the rejection 
of a number of varieties of rifled projectiles. For the siege of 
Petersburg there were used those of Parrott, Schenkl, and 
Hotchkiss. The first was fired by the Parrott guns, and the 
others by the ordnance guns. Case-shot and shell were used 
with all the systems, and solid shot in the Parrott and Hotch- 
kiss. The guns were also supplied with canister not designed 
to take the rifled motion 

Obser\ations made throughout the war by the Federal 





REMOVING POWDER FROM CONFEDERATE TORPEDOES 
1864 



In this photograph is one of the stations cstabliMhcd for (■xtriwtinf; powder from the torpedoes dredged up by 
the Federal gunboats in the Janies. \\Ticn the aetivities of the Army of the Potomac centered about the James 
and the Appomattox in 1864 and IMS. it Iwcanie the paramount dnty of the eoujwrating na^'y to render the 
torpedo-infested .streams safe for the passage of transi>orts and supply vessels. The powder in these channels 
helped to guard Richmond from the Union gunboats. In the foreground sit two old salts discussing ways and 
means of rendering one of the deadly infernal machines harmless, while all about in this quiet nook lie remains 
of the dreaded submarine menaces that were constantly being placed in the channel by the Confederates. 



artillery officers, supplemented by data collected elsewhere, 
showed that the penetrations of the elongated rifled projectiles 
were variable, depending largely on the direction maintained 
by the axis of the projectile. When the axis remained coinci- 
dent with the trajectory or nearly so, the penetration exceeded 
that of the round shot of the same weight by about one-fourth, 
even at tlie shortest ranges, though greater charges were used 
for the guns firing the latter shot. Whenever the axis of the 
projectile was turned, as the slightest obstruction would cause 
it to do, the penetration was greatly reduced. There was a 
noticeable tendency to curve upward after entering an earth 
embankment. The percussion shells, which were designed to 
explode on impact, attained usually about tliree-fourths of 
their entire penetration before bursting, and time-fuses, pre- 
pared to burn a certain number of seconds after leaving the 
gun, frequently became extinguished on entering the dirt. 

With ordinary clay-loam, parapets and magazines re- 
quired at least a thickness of sixteen feet to resist the e.i-incli 
projectile (lOO-pounder) and twelve feet to resist smaller 
calibers. In new earth not well settled, tliose thicknesses had 
to he increased. Karthen parapets of the proper dimensions 
could not be injured greatly by rifled shells of any caliber less 
than 6.4 inelies, and not permanently by those if tlie garrison 
were active in repairing the damage. 

The moral effect of the shells as they went shrieking over 
the heads of the troops was frequently great. In describing 
an engagement, a Confederate private soldier said that the 
reports of cannon were incessant and deafening; that at times 
it seemed as if a hundred guns would explode simultaneoush , 
and then run off at intervals into splendid file-firing. No 
language could describe its awful grandeur. Ten tliousand 
muskets fired in volleys mingled in a great roar of a mightj 
cataract, and it seemed almost as if the eartli were being de- 
stroyed by violence. The shells howled like demons as they 
sailed over tlie heads of the troops lying close to their impro- 
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vised shelter, and caused the men to crouch into the smallest 
possihle space and «'ish for the little red cap of the fairy story, 
which would make the wearer invisible. 

Hut it was the Ilotclikiss shell that made the infernal noise 
which caused the hravest to duck his head. Though no more 
destructive than the others, its mere sound worked on the men's 
nerves, and the moral effect was powerful. The tremendous 
scream of the missile was caused hy a ragged edge of lead 
which remained on tlie shell as it left the gun. When the light 
was favorable, and with the observer standing behind the gun, 
a peculiar phenomenon was often observed. The projectile 
seemed to gather the atmosphere as it sped along, just as our 
globe carries its atmosphere tlirough space, and this appar- 
ently accounted for the statenietit that sometimes men were 
killed by the wind of a cannon-ball. 

Hand-grenades were sometimes used with great effect 
when the troops were close. The grenade was ignited by the 
act of throwing, and had the peculiar value that, due to the 
arrangement of the fuse, the enemy coidd not utilize the same 
missile to throw back. It could he thrown about one hundred 
feet, but as the fragments scattered nearly two hundred yards, 
the assailant had to seek cover himself to prevent injury from 
his own grenade. 

The variety of rifled projectiles used by the Confederates 
was very great. This was due to the fact that their ordnance 
had to be j»rocured from whatever source possible, and the 
differences in ammunition were, of course, greater than those 
of the guns. About seventy different kinds of projectiles 
were in use at one time. 

One of these devices was a cupped copper plate, fastened 
to the shell by a screw, and held firm by radial grooves. It 
was used principally for the larger calibers, and took the rifling 
very well. However, one objection to it was that the copper 
plates often became detaclied and were liable to cause damage 
to troops in front of the guns. 





lONl'K]»KH.VIK TOUI'iaxiKS. SHOT AND SIIKI.I. COI.l.KCTKI) IN THK CTIAULKSTIIN .VUSKNAI, 



ri.mrd-.'iicl<'il l<.r|><'il.-'s. as »vll il, s<-v.'n.t .lilf.T<m kiiKls .>f sli.il iiti.l slirll. niak 111.- Iu'lrr.ik'<'ii.-..us .-..IMl.m in tlir .v»r.l of lliu 

flmrU'stcr. ArM-niil. Thir l-r.-.-.^li iiTi.i si'vithI |ii.-<-.s of 111.- \m,!v Ediik.'l.v awn lis.-.! in II..- .i.-fons.- irf tin- fily ills.. iipiH-iir. In t»i. y.-..r«. 
th<- iiowiUt lui'l onlii.'Liuv »-.irU .il Aii^iisla (iiriL<-<l nut !iiii.>nu .itli.-r tKiiif!> 110 fi.>M-f.'i]tLs. iiL.Hlly l.n.iixi' H-|..iiin<l<T Vii|.r>l.<..ii,. 17* 
(niii-i-arriiip-s. 115 caissons. :U» limU'rs to K.-lil iirlillrr.v, H Liitlvry uiitioiLs. »l IriLv.-linx forfp-s. lO.jll.) ih.w.Iit-Ik.x.-s. ll.KII Ih.xi-.s for 
■inall-ariii iiiniiiunili.Hi. 73.oil lu.r.s.-,%lu»s. li.lKWI [N.iin.is of tiitri.- lu-i.l. i.ii7 <.mi.is ,.f fuli.iiiuil.- .rf m.T.-iiry. 3.4.1.1 <i.mi>li-l.- sa.1.11™, 
i.Sa.'i sinijli- si-ts lit iLrtilli-ry hiirtu-.ts. 2. -177 ni^nHl riK-kvt.H, H.i.WHI n.iin.Ls of fisiil imiinunitioru 1:1(1,11 W arlilL-rj- .■!irlriilBi--l)iiKs. *HMi:i 
titiii^riut-s. 47I!.«>T |H.iiiiils <>f urtilliry proj.il il.-s. 4.,18l>,tH>0 buckshot. 4,U«I.I)IN> Iciul iKdl.i. I.IMKI.OOC) p<-K-iissum cupn, ami lO.THO.IHK) 
I'urtriitgi-a for smiitl-Hnus. Giincml Raitu. win. was in i-hargr i>f tliesu wurkH. wiu nblv t(> supply these n^iirdt ('>r IHOS and 18111 utjy. 
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Another device consisted of making the projectiles of 
wrought iron, with the base cup-shaped like the lead bullet 
for the small arms. There were also systems resembling the 
Federal Parrott projectiles, and a type that had a sabot like 
the Schenkl of the Federal service, except that most of the 
sabots were made of lead. The Whitworth, Hotchkiss, Arm- 
strong, and Blakely types were very effective. 

Lieutenant-Colonel J. W. Mallet, who was in charge 
of the Confederate States Central Laboratory at Macon, 
GJeorgia, devised a shell having a polyhedral cavity, instead of 
a conical or spherical one, in order to provide for a definite 
number of pieces when it burst. In explanation of his im- 
provement, Colonel Mallet said that it obviously was not a 
matter of indifference into what number of pieces the shell 
might separate on bursting; that if the pieces were very small 
the destructive effect of each would be insignificant, while, on 
the other hand, if the pieces were large and few in number, 
the chance of objects in the neighborhood being hit would be 
slight. With the size of the fragments known, in order to 
produce a certain effect, it was clearly desirable that the shell 
should burst into as many pieces of that size as possible, and 
the fragments should be projected as equally as possible in 
all directions about the center of explosion. As ordinary 
shells then made were either spherical or elongated, it was 
almost impossible to tell along which lines the case would 
break, since the interior surface was symmetrical and parallel 
to the exterior. To effect the desired object. Colonel Mallet 
proposed to cast shells with the polyhedral cavity, so that there 
would be certain lines of least resistance, along which the shell 
would be certain to separate. 

Prior to the invention of this device, the efforts to cause 
the shell to burst into equal parts had been confined to the 
" shrapnel shell " and the " segment shell." In both of these 
types the walls of the case were thin, and enclosed a definite 
number of pieces of metal which would scatter as the shell 
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SOUD SHOT, MOKTAIl SHELLS AND (JIUPK IN UlCIIMOM) RULNS 



In tbis [)hi]lugra|>li [nk's of solid shot, iiiortiir-sholls, and Imxcs of iiiuiiiimilioii mv si-cii lyinK iiiiiidst tlir niiiiR 
of the Trt'dffiur Iron Works. The fort'uroiiml is covorcd with i\ inis<rlljint'oiis (lollccliiin of graiH' and dobris. 
Tlie shot hcUl tnK'^lher l>y two. Ihree. four, and hi sonio ciiscs fivo phiU'.s, iin; frrapc. All these missiles, made 
to be liiirled in tlie fm-va of the iulvaneiiii; I'ltion arniies, now lie on the f;n>iind, heller- skelter, at their mercy. 
They will ne\er elea\-e the Mrgiiiia air. slirtekiii); llieir niessiiyes of death. The war is over, and every true 
Ameriean. South and North, is proud that it wa.*; finiKht so well. nhid to be a fiti7.cn of the ri-united nation, and 
more than )iap]iy that no more lives an- to Ik' stuTifi<-ed l() the prestTvatii)n of those prineiples of brotherhood 
and imily which make it the greatest Ilepnblie in the world and that sueh a secnc as this will never be reiK'atetl. 
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burst. It was a matter of indifference as to how large or how 
small the pieces of the case became. 

In the use of this new form of shell for the 6-, 12-, 24-, 
and 32-pounders, the cavities were completely filled with pow- 
der. Musket or rifle powder always gave the best results with 
the 6-pounder, and fine-grained cannon powder was suitable 
for the others. 

The Federal artillery paid the Confederate service the 
compliment of appreciating the improvements in shells, and 
in 1867, General Henrj' L. Abbot, of the Corps of Engineers, 
in a report on siege-ordnance used during the war, stated that 
there were two improvements in mortar-shells introduced by tlie 
Confederates which, in his judgment, should be adopted into 
the United States service. He did not state who was respon- 
sible for the innovations in the Confederate service, but the 
reference was to the shells perfected by Colonel Mallet and 
to the providing of certain mortar-shells witli ears, to permit 
greater ease of handling. 

Many failures of the Confederate artillery were attrib- 
uted by their officers to defective ammunition, yet they 
unanimously pronounced the service of their Ordnance De- 
partment, which supplied it, to be the best possible under the 
circumstances. To illustrate the difficulties under which tlie 
department labored, it may be remembered that all the opera- 
tions had to be organized from the foimdation. Waste had 
to be prevented, and a system of accounting established. The 
raw troops had no conception of the value of ammunition, and 
frequently it was lost or damaged through neglect. Although 
the Confederate armies were never in condition to use ammu- 
nition as lavishly as tlie Federals, the supply never failed in 
great emergencies, and no disaster has been attributed to its 
scarcity; and, in fact, whatever scarcity there was must be 
attributed principally to the inability of the army to carry it, 
and not to the inability of the Ordnance Department to supply 
it in sufficient quantities. 
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CONFEDERATE ABATiS — COLLECTED AT PETEKfiBUBO, TO BE PLACED IN 
rOSITlON AGAINST GRANT's ATTACK 
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ENTRENCHMENTS 
AND FORTIFICATIONS 

By O. E. Hunt 

Captain, United States Army 

THE developiiieiit of the use of earthworks in war between 
civilized nations has been due to the adoption and in- 
crease of power of long-range firearms. The introduction 
of the breech-loading rifle, of comparatively recent date, has 
served to give a still greater impetus to the subject of field- 
works for the protection of the forces engaged, and to-day the 
spade is second in importance only to the rifle. " Hastj' en- 
trenchments," as they are known by soldiers, were first used 
largely in the American Civil War. 

Even at that time. General Sherman expressed his belief 
that earthworks, and especially field-works, were destined to 
play a conspicuous part in all future wars, since they enabled 
a force to hold in check a superior one for a time, and time 
is a valuable element in all military operations. 

At the beginning of the Civil War, the opinion in the 
North and South was adverse to the use of field-works, for the 
manual labor required to throw them up was thought to detract 
from the dignity of a soldier. The opinion prevailed in some 
quarters that masked batteries were not devices of civilized 
warfare; and the epithet of " dirt-diggers " was applied to the 
advocates of entrenchments. Expressions were heard to the 
eff'ect that the difference ought to be settled by " a fair, stand- 
up fight, in the open." 

" Self-preservation " as a law of nature, and " necessity," 
as the mother of invention, soon impressed themselves, however, 
on the ofiicers and men confronting one another in the field- — 
WtW' 
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HOW THE PIONEER PH0T0(;RAPHER HELPED Tt) FORTIFY 



The lettering on the wagon curtain, "Photographic Wagon, Engineer Department," explains how the 
problem of prcsening the visuiil teachings of war was solved for the I'nioii (Joveriimeiil. Vast strides in 
photogra])hy were In-ing nia<l(' hy the pioneers Brady. (lardner. and <'aptain P«"\ Diagrams and sketches 
gave place to actual re (!<■<■( ions of the engineering prohlems whieh were o\'<Teonie. Here is the first instance 
of field-photography forawardepnrtment. Tliis photograph reveal'* the inti-rior of I'nioii Fort Steadman, 
in front of Petersburg, and its IiomI>-pn»of (iiiart/rs in traverses. On tlic rigiit is a photograpliii: wagon 
of the Engineer <'ori>N- The attendant is taking liis ea.se in its sluwle. This photographie outfit was main- 
tained for the puri>ose of keeping an official record of matters of professional engineering inten'st, and good 
use was made of it. In the West, Captain O. M. Poe was {H'rtonuiiig a similar siTviee as chief of photog- 
raphy of the I nited States Engineer (^orj's. General John (in»ss Barnard was (ieneral (Irant's chief of 
engineers in the East. The accompanying set of photographs of fortifications is largelj' from these sources. 
If-I»l 
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the first maxim dictating that it was better to dig dirt than to 
stand iiji fltid be shot at, and the second quickly pointed the 
way to make dirt digging effective. Great necessity and the 
stei-n experience of war drove erroneous notions from the heads 
of the combatants, and before the conflict bad progressed far, 
we find liotb armies digging trenches without orders, whether 
in the presence of the enemy or not. 

One of the historians of the war has stated tliat they 
waited neither for orders, deployment of skirmishers, nor even 
for formation of lines. The standing rule, adopted by com- 
mon consent without a dissenting voice, was that they should 
proceed with this work without waiting for instructions. It 
mattered not that their lines might soon be moved. A little 
labf)r and effort on the soldiers' part at the opportune time often 
saved a life later. 

It was the good common sense of the troops that led them 
to understand the value of even slight protection. The high 
intelligence of the individual American soldier made it a sim- 
ple matter for him to grasp this fundamental truth of his own 
accord. He did not need to be educated to it by his officers; 
he knew it by instinct as soon as the enemy began firing at him. 
Nor was the initiative in the matter of seeking both natural and 
artificial protection caused by his knowledge of the art of war. 
Certain features of the art came to him instinctively, and this 
was one of them. 

The Confederates made great use of earthworks, and by 
their aid were able to hold the Federals, in sniJerior nimibers, 
at half-rifle-shot distance on many hard-fought fields. On 
many occasions they extemijorized protection and dug them- 
selves into rifle-pits, hid their artillery in gim-pits and behind 
epaulments on the flanks of their infantrj' lines, and thus made 
their positions impregnable. 

The rapidity with which adeciuate protection from rifle 
fire could be obtained by the use of bayonets, tin cups, knives, 
and other parts of the equipment which the soldier always had 
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with him, early became a surprise to everyone; and it did not 
take long to discover that a short additional time and a little 
more work rendered that same pit safe from ordinary direct 
artillery fire. In loose soil, a few minutes sufficed to throw up 
a mound of earth a foot high and fifteen inches in thickness, 
by about two feet in length, for cover against bullets, and this 
was often topped by a knapsack. It was not believed when the 
war broke out that a man could save his life by lying behind 
such a slight cover, but before the campaign on the Peninsula 
was over, every man of both armies knew it. 

The Confederates threw up works on the field of Manas- 
sas immediately after their victory. The position was well 
chosen and the entrenchments were very well constructed. To 
increase the appearance of strength a number of embrasures 
were filled with "quaker guns," so-called by the Federals — be- 
ing simply logs shaped to resemble cannon and placed in posi- 
tion to deceive the foe. These lines were located and tlie works 
thrown up, not with the object of assuming the offensive, but 
to hold the advantage they had gained until it should be de- 
cided what further operations should be undertaken. Conse- 
quently, their entrenchments were for defensive purposes only, 
as the quaker guns indicated. 

The Federal plan of campaign having been decided on, 
the information reached the Confederates before the Union 
army was started for the Peninsula, and Manassas was evac- 
uated immediately. The quaker guns were still in position 
when the Federals took possession of the Manassas works. 
When McClellan arrived on the Peninsula, he found that 
the Confederates were there ahead of bim in sufficient force 
to place works across from Yorktown, utilizing, in a large 
measure, the trace of the old Revolutionary works of Lord 
Comwallis, and strengthening the parapets to fulfil the more 
modern conditions of warfare. The Yorktown works were 
built for the same general purposes as the Manassas hnes — 
for defense. And they served the purpose admirably, for 
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CLOSER STILL TO THE ATLANTA FORT 
PICKET FENCES TO STOP SHERMANS ATTACK 



Picket fences with shaped and molded points, dangerous to the small boy's breeches in times of peace, have 
been utilized by the Confederates to delay Sherman's men for that fatal instant which loses many lives to 
a charging line. These seem proportionately as effective as the chevavx-de-^rise, in the rear — logs pierced 
by sharpened spokes and the elaborate ditches and embankments, and palisades constructed in the works 
all about Atlanta. Historians have declared that no clear conception of Sherman's remarkable campaign 
to Atlanta can be had unless the difficult character of the country and the formidable nature of these artificiBl 
defenses are remembered. Practically every foot of the way from Ringgold to Atlanta was entrenched. 
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McClellan's army was delayed a month before the Confeder- 
ates evacuated. 

The preliminary reconnaissances by the Federal engineers 
persuaded McClellan that a regular siege of Yorktown was 
necessary, and accordingly strong works were erected opposite 
those of the Confederates. Emplacements for heavy guns 
and parapets to protect them were pushed to completion. Reg- 
ular siege-works, consisting of " parallels " and " approaches," 
were projected. The Confederates held the position until the 
last moment, and just as fire was about to be opened on them 
they abandoned the lines. By that time the works of defense 
had assumed almost the propwrtions of a fortress. Enormous 
labor was required to effect this, and, correspondingly, the 
labors of the besiegers were great. The low-lying ground of 
the Peninsula was under water part of the time from the tre- 
mendous rains, and the heavy guns of both armies sank into the 
mud, and it required tremendous exertions to extricate them. 
Yet, without fighting, the purpose of the Confederates was at- 
tained—that of delay; and, whUe many guns had to be aban- 
doned, the expense was compensated for by the increased prep- 
arations of the main Confederate army. 

But, notwithstanding tlie lessons in fortification given both 
combatants by these operations, the individual soldier did not 
appreciate, to any great extent, his own responsibility in the 
matter of entrenchments, since these Yorktown works were 
on a large scale and used by the entire masses of men of the 
hostile armies. It was in the campaign to follow that the im- 
portant instruction in the art was to come. 

The progress of the Federals was energetically disputed 
by inferior numbers in field-works at WilUamsburg, which was 
not so solidly fortified as Yorktown. A large fort with six 
redoubts barred the road into the town, but, with the flanks 
not well protected, the position could be turned, and the Union 
troops did not wait to undertake a siege. At Mechanics- 
ville, Gaines' Mill, Seven Pines, Malvern Hill, and Harrison's 





1-"K1)KKA[, HmTIKlCATIO.NS AT ALLATtXINA PASS. (;K(>ll(;iA 

When Shennans ftmiy passitl Ihw iioint I'lirly in Juiu-. 1804 — I'Dtrenching vna Ixi'iiHiinj; ii line' iirl willi tin- AiuiTirun armies. Frinn 
the Uttk- .>f N't-w Hu|ii.- Clmr.'!!. <iii Miiy A^lli. ;Jiiiost .■very uclviiiufil line i.n citliiT ni<lo ciitriTwIi.-il iuAt iw amin as its position was 
takiin up. Nut tu Ih' otilcliiiK' liy tlii'ir Wostrni (-i>tiin«li-s. the ^n'til iirmics iipi'ruting in Virfpmii iiLso gut danu iiad "dug dirt." la 
timber, huge lugs were pluciil in piisititiii iin<l (vvi-rifl uitli i-iLrt1i. Witliuut tim)M-r, tlic [luriiiH'ts wvn- oltcn [luulc lis inut'li aa 6ttcclt 
fit't thick, tu stop urtilk-r)' lin-. Kti-n uii t\v iiiiiri'h Itic ^Vestl'rll iirtuii-s Foiiud timt: tii niiLkc guliiuiui of wattles witli miir\T'liius celerity. 




THE TYPICAL HFAD-LOC. WITH SKIDS^-SHKRMANS DKFKNSK BKh-ORK .VI'LAXTA 



ihell drove tuck one of the head-logs in thi« phutugraph. it might rnish and imini tlir siJdiiTs in tlw In-ni'lii's Iml fur tlif skidd 
a the tranches. The head-log wai placed un top of the earth paraput. with t, space left under the log to peniiit the men lu 6rc. 
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Landing, the works thrown up by the Federals were increasingly 
strong, and the private soldier gradually learned liis own indi- 
vidual responsibility in preparing tiie eartb-and-log protection. 

In the Seven Days' Battles, while they were on the defen- 
sive, the Union troops took advantage of all sorts of protection 
— woods, rail fences, trees, irregularities of the ground, and 
houses, but made little use of earthworks. There were so many 
of the other forms of protection and time was so precious that 
earthworks did not figure much in their calculations. 

The last scene of the Peninsula campaign was placed at 
Malvern Hill, and Harrison's Landing, which was strongly 
fortified. There was thrown up an improvi.sed fortress where, 
after several days of victorious pursuit of the Federals, the Con- 
federates were checked. 

The system of fortifications in this first campaign par- 
alyzed the offensive movements on both sides, saving first tlie 
Confederates and then the Federals probably from total de- 
feat, and proving beyond doubt that entrenchments of even the 
slightest character gave excellent residts in defensive opera- 
tions, but also that they must be constructed " with a celerity 
that defied the rapid march of the opposing army and with an 
abdity and aptitude that enabled a defender to transform an 
entire field of battle into an improvised fortress." 

Yet, despite the experiences of this campaign," the lesson 
was not fixed in the minds of the combatants. The former 
schools of military teaching still showed their effects. In the 
campaign between I^ee and Pope, in 1862, but little use was 
made of field-works, and at Antietam Lee fortified only a part 
of bis line, though strictly on the defensive. But Antietam 
evidently taught the lesson anew, for we find that same Con- 
federate army at Fredericksburg with lines that defied the 
efforts of the assailants as effectually as permanent fortifica- 
tions could have done. 

The manner of construction of these works of hasty en- 
trenchment usually was this: The men, deployed in a line of 




THE CONFEDERATES 



ABANDONED 



AT MANASSAS 

These are some of the earliest Confederate furtificationa. The irorks were thrown up on the field of Manassas immedi- 
ately after their victory. The position wag well rhoscn and the entrenchments very well eonstructed. AssMnin the 
upper photograph, the time was before the Wdirrs hail learned to "dig dirt"; the works are rather thrown up than dug 
down. A happy combination of the two whs later adopted by both the Confederate and Union armies. To iacrcMe 
the appearance of strength in 1861, nnumberof embrasures were filled with "quaker guns, " so called by the Federals 
on account of the uuwarlikc nature of the followers of that faith. These were simply logs shaped to resemble cannon 
and placed In position to deceive the foe. The end projecting from the fortifications was painted black to make the 
deception mole complete. This was a particularly amusing subterfuge on the part of the Confederates, so destitute of 
oiuuin. They had captured a few pieces at the first battle of Manassas, but their supply was still woefully inadequate. 



"QUAKER GUN" 



AT CENTREVILLE 
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skirmishers, would dig, individually, shallow trenches about four 
or iive feet by two, with their longest dimension toward the foe, 
and throw up the earth in a little mound of a foot or fifteen 
inches in lieight, on the side toward the opponent. This would 
result in a line of such excavations and mounds, each individu- 
ally constructed and without any communication with its neigh- 
bors. Then the neighbors would dig out the ground between 
them and throw it to the front, thus forming a continuous line 
of earthern parapet; but, if their antagonists were firing, or 
danger was near, it was preferable to deepen the trenches and 
throw up a larger earth protection before joining the individual 
trenches. In the rear of such hasty works, heavier lines often 
were constructed by large forces working with spades. 

Serai -permanent works were used both in the East and 
in the West. Island No. 10, Forts Henry and Donelson, 
and other small works were all of a permanent or semi-perma- 
nent character, having more or less of the scientific touch that 
followed the old school of fortification. But little was known 
in the West of the art of hasty entrenchments for some time. 
At Shiloh, the Federal camps were not entrenched, although 
the foe was known to be somewhere in the vicinity. General 
Sherman said that the reason for the lack of field-works was 
that their construction would have made the new men timid. 
As a matter of fact, the value of them was not realized by any- 
one, except that it was known, of course, that heavy works were 
capable of withstanding an attacking body several times the 
strength of the defending force. 

But, after Shiloh, Halleck took command and erected 
earthworks nearly every foot of the way from Pittsburg Land 
ing to Corinth, Mississippi, a distance of at least twenty miles, 
and then prepared for a regular siege of the latter place, where 
his array outnumbered that of Beauregard about two to one 
His approach took a month, at the end of which time Beau 
regard evacuated Corinth without loss. 

This cautious advance marked the first use of 
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A CONFEDEILVTl-: WATER BATTERY TH.\T DEFENDED \1CKSBURG 



lite natural tortiliai- 
Uuna aTuuntl \'icka- 
biirg rvnderml it wcll- 
nigb imprrgnable. and 
it was made complete- 
ly «) by S- H. Lucki-tt. 
chirt cnginerr of thv 
ikfcDKH under Geoeml 
PcmbiTtim, Onlystar- 
vatiiiQ finally retlucnl 
the beIfligiK-rc<l foriT. 
In two unaiiccnsful 
niuaultii thuiiaaiidii of 
Federal stililiprs were 
shot down. An in- 
stance of the spirit in 
which AnMrieans tight 
is n-Utrd by Lieuten- 
ant Roftwell Henry 




rONFKDPlKATK WORKS IJEHIND VICKSBURG 

WHERE grant's ABUT WAS H£LD mit OVER SIX WEiU» 



Mmun. who led his 
company of the Seven- 
ty-second IllinraH In- 
tuntry into tlie city. 
The suldicn started in 
with three full days' 
rations in their havei^ 
sacks. The gaunt and 
hungry <'onf«derati'S 
lined the rood on 
either side. "Hey, 
Yank, throw us a hard- 
tack." they called; or 
"Hey. Yank, chuck us 
a piece of bacon." 
When Mason'M com- 
pany halted in the city 
not a haveruack eon- 
tuned a morsel of food. 




entrenchments at every halt. In at least two of the great battles 
during the preceding period of the war — Bull Run and Shtloh 
— no entrenchments to speak of had been used. Now, Halleck, 
going to the extreme in the other direction, lost valuable time 
constructing trenches for which a little effort at reconnais- 
sance would have told him there was no use. With such good 
preliminary preparation we should be prepared to see field-for- 
tifications used everywhere more lavishly. And we are not 
disappointed in finding that both parties to the controversy 
had now learned their lesson. 

At Stone's River, or Murfreesboro, the Federals en- 
trenched a part of their extreme left and the Confederates 
their right and center before the battle. On the first day, the 
Federal right was driven back, and during the following night 
the Confederates entrenched practically all of the remainder of 
their line. The net result of the battle was a drawn fight, the 
opponents not daring to attack each other's works seriously. 
A wholesome respect had grown for hasty entrenchments. 
The " dirt-diggers " were coming to the front. 

The defensive warfare carried on to the end by the Con- 
federates in the West placed them most of the time behind 
their temporary or semi-permanent works. All the forts along 
the Mississippi were, necessarily, of the strongest character, as- 
suming the importance of permanent fortifications, armed with 
heavy guns and manned by small permanent garrisons and, 
during Grant's and Banks' campaigns, by larger garrisons, 
pushed in from the field. All of these stronger places had to be 
taken by the process of regular siege. 

When Bragg retired from Murfreesboro, he entrenched 
several lines between that place and Chattanooga, but Rose- 
crans, by consummate strategic skill, turned him out of all of 
them without fighting serious battles. On the battlefield of 
Chickamauga, the infantry and artillery of Thomas' wing of the 
Federal army stood " like a rock " behind entrenchments and 
barricades of earth, fence rails, and logs. Bragg, attacking 





CONSTRUCTING GABIONS FOR GRANT'S ATTACK ON PETERSBURG 



The basket-like objects in this photograph are gabions. On the top of one row he sand-bags. The soldier 
is seated on three short fascines, and in the background are some long fascines on another row of gabions. 
A gabion is a cylindrical basket with no bottom, which may be placed in a fortification and filled with earth. 
Gabions moke an exceedingly strong defense, since the dirt remains even if the baskets are smashed. Thou- 
sands of gabions were used in the entrenchments of both attacking and defending forees at Petersburg. 
Fasones consist of .small branches or twigs tied by wire or rope or thongs of some tough vine. They vary in 
length according to whether they are to be used in the construction of works or filling in a ditdi. Th^ 
hold the earth at a steeper slope than the natural slope when the earth is loose. Gabions are also useful for 
revetments from their perpendicularity; through aond-bags, a foot or two might be added to tii&x hei^t. 
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in the open, was repulsed, but later sat down behind entrench- 
ments in front of Rosecrans at Chattanooga, and almost 
starved out the Federal army before it could be relieved. 

Grant attacked Bragg to drive him off. Hooker was suc- 
cessful at Lookout Mountain, but Sherman did not make any 
headway against the right of the Confederate army, being 
checked before the heavy trenches. Grant ordered Thomas' 
men to take the works at the foot of Missionary Ridge and 
halt. Because of the Federal defeat at Chickamauga, it is re- 
ported that Grant feared that the men of Thomas' army coid<l 
not be trusted to stand under hea\y pressure, and he did not 
want them to go farther than the foot of the ridge. He ordere<l 
that they stop there, after driving the Confederates from 
the trenches. But the lines kept on, liigher, higher, and the 
clouds of battle became larger as they ascended. Seeing the 
line disobejTng orders, Grant turned to Thomas, who was near, 
and inquired by whose orders the men had gone beyond the 
foot of the mountain, to which Thomas is said to have rephed, 
"By their own, I think." Grant's rejoinder was: "If they 
succeed, all right. But if they don't, some one will suffer for 
this." The works at the top were heavy; but Thomas' troops 
succeeded, and no one suffered except the gallant men of both 
sides who fell. 

Grant went East, turning over the command of the West- 
em Federal armies to Sherman, who prepared to attack John- 
ston, entrenched around Dalton, in northern Georgia. Buz- 
zard's Roost formed the strongest portion of Johnston's line, 
which consisted of hea^y fortifications on the heights, in front 
of which lighter lines had been placed. Sherman felt this posi- 
tion, found it almost impregnable, made a flank movement, 
and turned Johnston out of liis stronghold. In the retaining 
attack on the works, the Federal troops took a portion of the 
lower lines of entrenchments, but found the upper works too 
strong. The turning movement having succeeded, the Union 
troops withdrew from the front, and Johnston retired to 
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THE "SAP" AND THE "COONSKIN" TOWER AT VICKSBrRC. 1863 

In the center rises "Coonakin" Tower, a lookout and station for sharpshooters. It was built under the direc- 
tion of Lieutenant Heniy C. Foster of the Twenty-third Indiana Infantiy. In honor of hia raccoon-fur cap, 
the soldiers nicknamed him "Coonskin. " The sap-roller, shown in the illustration below, was used for con- 
struction of a sap or trench extending toward the defenders' works in a siege. A famous sap appears in the 
upper photograph — that built by Logan's busy men, winding its way towani the strong redan of the veteran 
Third Louisiana Re^ment on the Jackson Road. First a parallel is opened — that is, a trench b constructed 
parallel to the besieged entrenchments. From this are constructed several approaches, or saps, to enable an 
approach to be made under cover to a position where a second parallel may be. These are built in a zigzag 
direction, so that the defender cannot enfilade the trench, except when very close to the opposing works, 
when it is frequently necessary to approach directly. Here is where the sap-roller comes into play. It is 
rolled at the head of the trench in such a manner as to protect the workmen from their opponents' fire. It 
must therefore be thick enough to stop bullets. To construct a sap-roller in the form shown, two cylindrical 
baskets of the same length are made, a small one to form the interior wall, and a larger one for the outer wall. 




A SAP-ROLLER BEADY FOR SERVICE 
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Resaca, and thence to sueceeding positions until Atlanta was 
reached. Direct assaults on entrenchments nearly always 
failed with hea\-y loss. 

By this time it was thoroughly understood that the func- 
tion of breastworks, whether of earth, logs, rails, or other 
material, was to give the advantage to the defense, and conse- 
quently everyone recognized that good troops behind such 
protection could hold off three or four times their number of 
equally good troops making the assault. This was the propor- 
tion depended on, and the calculations of the commanding gen- 
erals were made accordingly. It was usually considered that 
troops in the works were inferior to the assailants if they did 
not succeed in withstanding the attack of several times their 
own strength. 

Naturally, also, the character of the works changed some- 
what with increasing experience. With rifles, an entrenched 
line was almost certain to be able to dispose effectually of an 
approaching force which had eight hundred yards over which 
to advance in the open, or over ground partially open. In 
woods, an abatis, or entanglement, was an effectual aid in stop- 
ping the advance before it reached the works, since it delayed 
the line, and enabled the defenders to get a close-range fire on 
the assailants. 

Beginning with the battle at New Hope Church, on the 
25th of May, 1864, almost every advanced line, of either side, 
entrenched itself as soon as the position was taken up. When- 
ever an organization was moved, its commander sent out a skir- 
mish line ahead of the new position, for the protection of the 
men engaged in entrenching ; caused an inspection of the ground 
to be made by competent officers to determine the location of the 
trenches, and then ordered his men to work. The workers 
stacked their arms, took tools from the wagons or availed them- 
selves of those carried by the troops, and each small organi- 
zation — company or battaUon — entrenched its own part of 
the line. In timber, huge logs were placed in position and 




"SOFT" WALLS BETTER DEFENSES THAN "HARD"— FORT SUMTER 



In 186S, the stone walls of Sumter were soon breached by the guns of the Federal fleet, hut behind the breaches 
rose many feet of gabions filled with earth. These were replaced as fast as the pins of the fleet dislodged the 
soft earth. Gener^G. T. Beauregard wrote in his oflidal report of February 8. 1863: " The introduction of 
heavy rifled guns and iron-dad steamers in the attack of masonr>' forts has greatly changed the condition of 
the problem applicaMe to Fort Sumter when it was built, and wc must now use the few and imperfect means 
at our command to increase its defensive features as far as practicable. " This beautiful view of Fort Sumter 
in 1865, clear in every detail, one of Barnard's photographic masterpieces, shows tlie battered parapets of the 
fort strerigthened again and agtun by gabions. The humble baskets not only ser^'ed thb purpose, but kept 
flymg pieces of the more solid construction which they reen forced from maiming the garrison. One would 
hardly imagine that the declivity in the center of the ma-ss of gabions had once been a well-chiseled flight of 
steps. This kind of fortification deteriorated very rapidly unless constantly rep^red. In Sumter the work 
of repfuring was particularly heavy, following one bombardment after another throughout the four years of 
the war. It was not until February 17, 1865, after Sherman's great march, that the fort was evaciiated. 
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covered with earth. Without timber, the parapets were often 
made as much as fifteen feet thick, lo stop artillerj' fire. A head 
log, under wliich the men could fire, was frequently utilized. 
When struck by a large projectile, of course a log in that posi- 
tion was liable to be thrown backward and injure a number of 
men. Various methods were used to prevent its coming back, 
and one device, to prevent injury to the men in case it did 
come back, was to place skids under it, perpendicular to the 
line of the parapet, and extending back across the trench so 
that it would slide over the heads of the men. 

Except for special works, all these lines were constructed 
by the enhsted men with very little direction from the officers, 
and foreign officers visiting the troops are quoted as being as- 
tonished very often at seeing troops of the line performing what, 
to them, seemed technical engineering duties which, in their 
services, would be done by trained officers and men. 

The Confederates, on their part, occasionally were able 
to erect their works beforehand, for, when it was decided to 
retire, the decision was always arrived at deliberately, and 
time taken to survey the ground more thoroughly than was 
possible on the side of the assailants. These works hav-ing been 
erected with more thoroughness than those in the immediate 
vicinity of the foe, more elaborate preparations frequently were 
made to defend the works. Devices such as chevaux-de-frise, 
consisting of logs pierced by sharpened spokes, were sometimes 
resorted to, and palisades were constructed in the ditches of 
strong works. One historian has remarked that no clear con- 
ception of the remarkable campaign to Atlanta can be had 
unless the difficult character of the countrj' and the formidable 
nature of these artificial defenses are remembered. 

Returning to the armies of the Potomac and of Northern 
Virginia, wc find that, at ChanceUorsville, Hooker lost precious 
time by stopping, after attaining Lee's flank, and entrenching, 
instead of making an immediate attack; and another en- 
trenched line — this time of value — was taken up after Howard 
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nCHTING WITH SHARPENED STICKS— PRIM IXm: BUT EFFECTIVE PROTECTION 



For ita murderoiu utilleiy Rtp every 
d&wn and diuk during the nine 
moDthi' niege of Petersburg, VaioQ 
Fort Sedgirick wu named by the 
Coutedentca "Fort Hell.*' It waa 
located some three milea acnitli of 
Fort McGih-ery on the louthem end 
of the iUDer line of Federal entrench- 
ments, east of Petersburg. "Hell" 
feared invaiion in this instance, as the 
briatliDg row of slender sharpened 
■ticks planted in the salient witnesses. 
Tbiey were simply light palisades, held 
by putting poln through holea in a 
■ill, and then fixing the whole in a 
botitontal position. They look ab- 
■utdly ineffectual, these sharpened 
■ticks designed to stop the onslaught 
of an assaulting column, but when 
another row of tbem and another 
and j'ct another awaited the assail- 
ants, their movements were retarded 
so that tbey became exposed to fire. 




M-UOR-GEXERAL D. P. WOODBURY 



Under the command of regular officen 
the volunteer engineers soon reached 
a high point of efficiency. On the 
Peninsula a brigade, consisting of the 
Fifteenth and Fiftieth New YoA Vol- 
unteer Engineer*, was commanded by 
Brigadier<ieDeial Daniel Phineas 
Woodbuiy, a Weat Point graduate at 
theclassof 1S36, and a captnin of en- 
gineersat theoutbreakof thewar. Li 
the Peninsula campaign the engineen 
were active in constructing fortifica- 
tion and building bridges. "Wood- 
bury's Bridge" across the Chicka- 
hominy did notaUe service. Gallant 
and meritorious conduct in this can^ 
paign secured General Woodbury the 
rank of colonel in tbe United States 
Anny. At FVederidisburg similar 
service connected with the woric of the 
pontoon trains brought for him the 
rank of brigadier-general. Hewasbr«- 
vctted major-general August IS, ISM. 
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had been driven in by Jackson's flank march and attack. At 
Gettysburg, the Army of the Potomac made no concerted effort 
to entrench, but relied largely on natural obstacles. 

But a decided change in the record of events commenced 
when the iinal campaign started from the Rapidan under 
Grant, in 1864. We already have noted how, in the Western 
armies, the art of entrenching had been highly developed. Not 
to be outdone by their Western comrades, the great armies 
operating in Virginia now got down and systematically " dug 
dirt." Each force hugged the ground with bulldog tenacity. 
The end was coming. Everyone saw that the war must stop, 
and neither army felt tliat it was the one that was going to meet 
defeat. 

The great battles of the Wilderness, Spotsylvania, and 
Cold Harbor, on the way to Petersburg, were but a succession 
of attacks upon improvised fortresses, defeats for the as- 
saulting troops, flank movements to a new position, new en- 
trenchments, new assaults, new flank movements, and so on 
continuously. The stronger Northern army never overcame 
the weaker Southern legions so long as the latter remained in 
the trenches. The preponderance of numbers enabled the Fed- 
eral armies to extend ever to the left, reaching out the long left 
arm to get around the flank of the Confederate positions. This 
was the final operation in front of Petersburg. To meet the 
continuously extending left of the Federals, Lee's lines became 
dangerously thin, and he had to evacuate his works. He was 
not driven out by the foes assaulting the works themselves until 
his lines became so thin that they were broken by weight of 
numbers. Here the principle that already had been demon- 
strated was again shown to be true — one American in the trench 
was worth several Americans outside — for all Americans are 
intrinsically equal. 

While these stirring events of the East were occurring, 
Schofield at Frankhn, Tennessee, attacked by Hood, proved 
again that the increasing faith in hasty fleld-works was not ill 
[ill I 





1X>RT SEDGWICK. WIIERK THE GARRISON HELD ITS GROIND 



Althou^ tbe Union Fort Sedg«ick bcfure Pettrsbiirg was nol 
as el&bonte a [necc of engineering as the bastioned Forts Wads- 
worth and Dushane, which eommanded the W>ldon Railroad. 
it mu nevertheless an ex- 
cenUngly well-eoaatnictrd 
example of field-works, it 
had to be so in order to 
stand up against the vindio 
tive fire of Fort Mahone. 
From this fastness the de- 
tennined Confederates in- 
cessantly tried tu render 
Sedgwick susceptible to as- 
sault, thus enabling them to 
break through and relieve 
the Army of Northern Vir- 
ginia from its predicaiiii'nt. 
The Pctemburg campaign 
was not exactly a fonnal 
siege, but the operations of 
two armies strongly en- 
trenched, either of which at 
any moment was likely to 
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strike a powerful blow at the other. An abatis, or entanglement, 
lies to the right b front of the thick earthworks with their ^e^■et- 
ments of sabions. The Confederates never dared to attempt to 
carry this huge field fort. 
They finally selected tbe far 
weaker Fort Btcdman as tbe 
point for their last dash for 
libertj'. Below is another 
section of the gabion en- 
trenchments of Fort Sedg- 
wick, heightened by sand- 
lugs. These fortifications, 
verj- effect! ve when occupied 
and kept in repair, began to 
fade awny under the weath- 
er, nnil the depredations of 
the residents of the locality 
in s<>arch of fire wood. A 
few years after the war 
hardly a vestige of them 
remained. Rainstorms had 
done mure damage than 
the tons of Federal shells. 



SEDGWICK— GABIONS HEIGHTENED BY SAND-BAGS 
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placed. With only a light line of works, he was able to with- 
stand the onslaughts of one of the best armies of the Confed- 
eracy and withdraw with all his trains and supplies, after in- 
flicting a very large loss on the Southerners and sustaining a 
comparatively light one himself. Had the conditions been re- 
versed, Hood's army would probably have done as well as 
Schofield's. They were all Americans of the same intrinsic 
quality. One force was behind breastworks, slight as they 
were, and the other was the assaulting party. Again, at Nash- 
ville, Thomas and Hood contended on equal terms behind their 
respective lines, but when Thomas became sufficiently strong he 
was able to drive Hood out of his works and then defeat him, 
as he did, on December 16, 1864. 

The cost of assaults on entrenchments during all these late 
campaigns of the war was tremendous. The losses in Grant's 
army from the time he crossed the Rapidan until he reached 
the James — a httle over a month — were nearly equal to the 
strength of the entire Confederate army opposing him at the 
outset. Again, at Petersburg, the attack cost the Union army, 
in killed and wounded, a number almost equal to the entire 
force of the foe actually opposed. 

As for the profile, showing the strength of parapet of the 
works employed, there was no fixed rule, and the troops used 
arbitrary measures. Ten to fifteen feet of fairly solid earth gen- 
erally sufficed to withstand the heaviest cannon, while a thick- 
ness of two feet and a tow parapet would protect against rifle 
fire. If logs or other hea\'y timber were at hand, the thickness 
of the parapet could be correspondingly reduced. It was found 
that even a slight work, if held by strong rifle fire, always pre- 
vailed against the advancing force, unless the latter attacked 
in overwhelming numbers. 

Of the stronger fortifications on each side, those exempli- 
fying the best types were the defenses of Washington, of Rich- 
mond and Petersburg, of Vicksburg, Port Hudson, and New 
Orleans, and the works at Mobile, Fort Fisher, Fort Pulaski, 





BIRROWS OF GRANT'S SOLDIERS RESIEGIXG PETERSBURG 

Id these bomb-proof quartrrs of Fort Sedgwick, and many others, the Fedenda sought protection. When the artillery fire was Dot making 
it "Fort Hell" in fact as well as in name, the bullets of the Confederate sharpshooters were singing over the salient and the breastworka. 
A cap on a stick thrust above the breastworks was invariably carried away. Many a man taking a hasty glance over the parapet tu notS 
the effect of his own fire was killed. Barrels and gabions were used to lengthen the chimneys needed fui heating the underground hutu 
The distance between the nt^n lines, at Fort Sedgwick, was about fifteen hundred feet, and between the pickets only two hundred. 




CONFEDERATE ENTRENCHMENTS AS FAR AS THE EVE COULD REACH 

The CoDfederate fortifica^ons in defeiue of Petersburg were among the moettubstantiat and strongest erected during the war. These 
tremendous works were built with a degree of skill that has ^nce made them a wonder to military men. Hiey were undermined and 
blown up by Union troops at the famous "Crater, " but were never carried in a front attack till the final assault after which Lee withdrew. 
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and Charleston. These were all elaborate and designed to sus- 
tain sieges and assaults of the heaviest character. 

There >vere also other strong fortifications that fulfilled the 
requirements of modern warfare alisolutely. The improvements 
in weapons necessitated changing and, in some instances, en- 
tirely abandoning the older conceptions of fortresses, and 
American ingenuity devised works far better adapted to the 
powerful weapons of destruction that had been secured and 
developed by both parties to the conflict. 

The habit of making themselves secure at all times became 
so much second nature that it was not confined to the field of 
battle. This fact excited the very great interest of foreign ob- 
servers. In the latter jjai-t of the war, wlienever the troojis 
halted for whatever purpose, if for nothing more than a short 
rest on the march, they instinctively entrenched themselves. 
Even before a fire was built, food prepared, or camp necessities 
I)rovided for, they frequently set to ivork to provide a shelter 
from the foe, and the rapidity with which a ser\-iceable cover 
could be erected «'as always a cause for remark. These impro- 
vised works were abandoned with the same unconcern with 
which they were erected. It was entirely a matter of course. 

Even by casual inspection and comparison of results, the 
trade-mark of the American soldier will be found on many of 
the devices used by the other armies of the world to-day for 
hasty protection in the field, from the inclemencies of the 
weather, the disagreeable features of camp-Ufe, and from the en- 
emy. In common with the mark left by the individuality of his 
civilian comrade, the soldier's initiative has so impressed foreign 
observers that the effect oti other nations is evident. In no 
profession has the American type stood out more preeminent 
than in that of soldiering, and in no feature of the military 
art has that same individuality impressed itself more than in 
the construction of devices for protection against the winged 
messengers of death loosed so lavishly by the enemy. 
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PONTONIERS ON THE DAY OF BATTLE 

ROWING THE PONTOONS INTO PLACE, FOR SEDGWICK TO CROSS TO THE REAR 
OP lee's army— RAPPAHANNOCK RIVER, MAY 3, 188S 




THE 

ENtaMEERS DIG 
A ROAD FOR THE ARMY 



The rapid movement of an army and its supplies wins victories and makes possible tlie execution of effective 
strategy. Road-making is no less essential to the success of a soldier than the handling of a musket. The 
upper photograph shows Major Beers of the Fiftieth New York Engineers, on horseback, directing his battal- 
ion at road-making on the south bank of the North Anna River May 24, 1864. A wagon-trmn of the Fifth 
Corps is crossing the bridge by Jericho Mills, constructed on the previous day by Captain Van Brocklin's 
company of the Fiftieth New York Engineers. In the lower photograph Major Beers has apparently ridden 
away, but the soldiers are still hard at work. The wagon-train continues to stream steadily over the bridge. 




50TH N. Y. 

HARD AT WORK IN 

GRANT'S ADVANCE, MAY, 1864 




CLOSER VIEW 
AlAKING THE DIRT FLY 



Here the reader comes closer to the Une of sturdy engineers exerting their muscles in behalf of the Union. 
The train is over the bridge by this time; only .1 single wagon is seen, probably attached to the engineer corps. 
Farther up the river a number of the men not on this detail have gone in swimming. A couple of tents are 
visible on the bank near the end of the bridge. The bxisy diggers do not even glance at the men floating on 
the river below. They are making a road where an army has to pass. Many new ways had to be con- 
structed to enable the supply trains to reach their various commands. South of the river Sheridan's cavalry 
was operating. There were continuous engagements on the line of the North Anna River from May 22d to 
aeth, and at any moment the Confederates mi^t appear from the woods and open fire on the engineers. 



ENGINEER CORPS OF THE FEDERAL 
ARMY 
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By O. E. Hunt 

Captain, UniU'd States Jrmy 

I\ iiindern military operations, no more striking examples 
of tlie importance of engineer troops and their work can 
be found tlian in the American Civil War, For much of 
the country over which this great struggle was waged, proper 
maps were wanting, and frequently roads and bridges had to 
be built before 'military movements could be executed. Rivers 
had to be bridged by pontoons and semi -permanent struc- 
tures; entrenchments and fortifications had to be constructed 
whSn camp was made or a definite position taken for defense 
or siege, and finally, the men doing this had always to con- 
sider the laying-aside of axe and spade, and, shouldering the 
musket, take tlieir place on the firing-line, where they gave an 
account of themselves second to none of the combatant organ- 
izations. Such conditions of warfare were in striking contrast 
to those under which the great wars of Europe had been 
fought, for in the campaigns of Frederick, of Napoleon, and 
of Moltke, practically every inch of tlie territory was known 
and mapped. Military operations took place wliere well-built 
roads made travel easj'; where permanent forts and walled 
cities were found, and fighting in swamps or on mountain- 
tops was unknown. In short, with the formal military sci 
ence of the day, the American engineers so combined charac 
teristic ingenuity and the lessons of civil life that the progress 
and success of the battling ranks were made possible under 
conditions never before encountered in a great war. 

The inception of the present Corps of Engineers in the 






WHEN THE BRIDGE WAS FINISHED AT FRAXKLINS CROSSING 
APRIL 29. 1863 



Hopeful and proud these pontoniers of Hooker's engineer battalion stand upon their just-completed bridge 
— rushed across in one hour and ten minutes. The bridge " train, " wagons and boats, liad Ijeen masked about 
a mile from the river in dense woods. Then the boats were carried to the river at night and were actually 
]aundied before the Confederates were aware of the enterprise. Troops were ferried across in the face of 
musketry fire from the opposite bank, and the Confederates were driven off. Captain A. J. Russell, who took 
this photograph, followed close upon this action. In photogriLphs of Franklin's Crossing taken subsequently, 
the trees have been chopped dowTi, but here the earth, freshly uphimed to make an approach to the bridge, 
and the little pup-tents just going up across the river, both indicate that the soldiers have just arrived. They 
were not aware that Jackson was to circle Hooker's right in the woods, take him in reverse and cut him off 
from United States Ford — and that he was to be huddled into a comer in the Wilderness, hurrj'ing messages 
to Sedgwick's corps to come lo his relief. This bridge, three hundred and ninety feet long, was moved bodily 
to Fredericksburg and there placed in position on the follon'ing Sunday during the battle of Fredericksburg 
Heights, where Sedgwick finally stormed the position that four months before had cost Bumside nearly 
13.000 men. This was one of the most successful exploits of the engineer corps during the entire war. 
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United States army was in 1802. By the act of Congress, 
of the 16th of March of that year, it was established to con- 
sist of one engineer, with the rank of major; two assistant 
engineers, with the rank of captain; two assistant engineers, 
with the rank of first lieutenant; two assistant engineers, with 
the rank of second lieutenant, and ten cadets. The same act 
authorized the President to make promotions on account of 
merit whenever he deemed fit, so that the corps, as finally con- 
stituted, should not exceed one colonel, one lieutenant-colonel, 
two majors, four captains, four first lieutenants, and four 
second lieutenants. The act also provided that the corps, thus 
constituted, should form a military academy at West Point. 

The charge and superintendency of the Military Acad- 
emy remained in the hands of the Corps of Engineers until 
July 18, 1866, when, by act of Congress of that date, control 
passed to the War Department at Washington, and the direct 
management of the academy to such officers as might be de- 
tailed by the President from any of the branches of the sen-iee. 
The Corps of Engineers was thus responsible for the instruc- 
tion of the officers whose services were invaluable to both the 
Federal and Confederate armies during the memorable four 
years of the Civil War. 

When the war between the North and South began, there 
were two organizations of engineers, the Corps of Engineers 
and the Corps of Topographical Engineers. They were merged 
in 1868, and thenceforth existed as one organization. 

By the act of Congress of August 3, 1861, the Corps of 
Engineers was reorganized to consist of one colonel, two lieu- 
tenant-colonels, four majors, twelve captains, fifteen first 
lieutenants, fifteen second lieutenants, forty sergeants, forty 
corporals, eight musicians, two hundred and fifty-six artificers, 
and two hundred and fifty-six privates — a total of forty-nine 
commissioned officers and six hundred enlisted men. At the 
same time the Topographical Engineers were constituted with 
a total of forty-two commissioned officers. At the end of the 

[«4I 




AMATEURS OF 'ai— UNITED STATES ENGINEERS 



This photograph exhibits some unformed engineers the first year of war, with all tbinr experii.-nce before them. They hod built DO 
bridges at that time, and n-err not inured to tuning from their work to grasp a musket or tranquilly to continue their labor while 
the dead and wounded from the Confederate sharpshooters' bullets f<.'ll thiek about them. The unilorms and accuutermenls are new. 




PROFESSIONALS OF •ftt-GROUP OF COMPANY B. UNITED STATES ENGINEERS 
These veterans of Company B as they sit in their camp outside of Petersburg are no longer amateurs, but professionals. Their close- 
set mouths and steady eyes tell the story of Yorktown, Fredericksburg, along the Potomac and the James; of mighty siege works around 
Petersburg. They are no longer spick and span as in ]8«1, but they look much more efficient in their army shirta and loose blouses. 
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Ci^il War, the corps consisted.bf a total of one hundred and 
five commissioned officers and seven hundred and fifty-two 
enlisted men. 

The duties required of the corps during the war were 
multitudinous, but consisted principally in planning, tracing, 
and superintending the construction of all fortifications, of 
whatever nature, needed in military operations, whether these 
works were of a temporary or a permanent character; and 
also in planning, laying-out, and constructing all works needed 
for the attack or the defense of fortifications. The corps was 
charged with the duty of securing and reporting upon the 
topographical features of the country through which the ar- 
mies were operating, to the extent of furnishing maps and de- 
tailed descriptions sufficiently clear and accurate to permit the 
commanding generals to order the movement of troops with 
certainty as to the ground over which these troops were to 
maneuver. 

On the field of battle, the exact knowledge of the terrain 
often decided the result, and the advantage was with the offi- 
cers who had the best maps. On both sides these were fur- 
nished by the engineer officers. They were frequently charged 
with the duties of selecting positions for camps, either fortified 
or otherwise, and of reconnoitering the positions of the foe. 
They had charge of the bridge-equipage of the armies, and 
under their superrision were built the great structures used 
for the passage of immense bodies of men over the rivers of 
the South. Engineer troops were instructed in the arts of 
sapping, mining, building pontoon bridges, and quickly con- 
structing " hasty entrenchments." Engineer officers not on 
duty with troops were utilized on the staffs of the commanding 
generals. 

At the outbreak of the war, there were practically no 

engineer troops — only one small company, which had been 

■i' organized during the Mexican War Bj the act of Congress 

of August 3, 1861, alreadj referred to, a battalion of four 
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llUKKnOISK Kril.T l'(»H THK DKFKXSK OF THK ()RA\(;K & AI.RXANDIIIA HAILIIOAD 

Tliis Ijloikhoiisc H-.1S m-iir Hiinling Crefk. .lose ti. the OriuifcT & AU-samlrlii Railroiid, itn.l <Mj>(TinK llit- liricl/rt- inc-r tlie criH-k do the 
Telcgrapli Itoad. The nulls wpri> built iif Iftrfii' logs fnim sixtwn to ciglitem inchoa in diameter. Ijuop-lml™ for niuskt-trv wcri' filt 
tlirouRli llic nulls, just alxivc thf carthcrn Imnk. anil were "splayed," i)r wiilenc<l, tiiwnnl the iaside to permit n jtreater field iif fire. 
Emlirasures for 14-pound howitzi-rs n-ori' i-ut on estry luce. Two sueli guns were plaoed in eneh l>loekliou,se ol this l.vpi'. Each nfts 
provi<led with a magazine below the floors, orrangeil for a giirrison of sixl.v men. The lower cut shows a square blockhouse near the 
A'irginia end of Aqueduct Uridge. Thb structure had two stories, with the upper projecting over tlic lower, and loop-holes in the floor o( 
the upper story to permit the defenders to fire don'n on [he hendjj uf as.sailanU near the walls. The entrance was thruuf;btlie door in the 
upper story, to which accesii was gained over the drawbridge from the top of the trestle. These blcK'khouaes lnul not much strength, 
and were useful chiefly for moral effect, although, in ruse of necessil.v. a stubborn resj.ilam'i' I'oiild luivc lie^'n put up by (1ef<'nders. 




BLOCKHOUSE NEAR AQUEDUCT BHIlKiE. ARLINGTON HEIGHTS. VIRGINIA 
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companies was provided for, and was assigned to the Army of 
the Potomac. It was utilized in constructing the defenses of the 
city of Washington in the winter of 1861 62, and during that 
time received instruction in the duties which it afterward per- 
formed so well in the field. 

On Fehniary 24, 1862, the battalion was sent to Har- 
per's Ferry. Virginia. Tliere, under the greatest of difficul- 
ties, it constructed a pontoon bridge across the Potomac. 
The river was a raging torrent, the water being fifteen feet 
above the normal level, and filled with huge cakes of drifting 
ice and quantities of debris. It was with the utmost exertions 
that the pontoons could be pulled into position, and, once placed, 
they had to be secured with ships' anchors and chain-cables. 
But the structure was completed in about eight hours, and 
General Banks' corps, with all its trains and artillery, crossed 
safely and without delay. For a time the battalion was en- 
gaged in keeping the bridge iii position and in good repaii 
General McClellan, himself an engineer of renown, stated m 
a letter to Secretary of War Stanton that it was one of the 
most difficult operations of the kind ever performed. 

Immediately after returning to Washington from Har- 
per's Ferry, tlie engineer troops, with their bridge-equipage, 
were sent to Fort Monroe, in Virginia, and were moved thence, 
on April 4th, to a camp near Yorktown, in preparation for 
the Peninsula campaign. In front of Yorktown the bat- 
talion was engaged in constructing trenches and lines of com- 
munication, and in superintending and instructing details of 
soldiers who were unfamiliar with methods of modern warfare. 
At this period of the war (1802), the troops of the infantrj 
and the cavalry had received no training in the construction 
of field-fortifications. Consequently, the duty fell heavily on 
this battalion of men who had received such instruction. 

Orders to construct a bridge across the Chickahominy 
River were received late on the afternoon of the 3Ist of May. 
The river was rising rapidly, and the night was extremely dark. 





THE MEN WHO MADE MAPS— TOPOGRAPHICAL ENGINEERS BEFORE YORKTOWN 



This pbotograph of May, 1862, affords the last chance to see the Topographical Engineers at work as a dis- 
tinct organization. At the time this view was taken they still existed as a separate branch, their duties were 
the compilation of maps and other topographical data for the use of the army ; but by aet of March 3, 1863, 
the Corps of Topographical Engineers was abolished and merged into the Corps of Engineers. Time and 
again on the field of battle the exact knowledge of locality decided the result. Great advantage lay nith the 
officers who had the most reliable and detailed maps. None such existed of the theater of war m Virginia, and 
on this corps fell the duty of providing all topographical data necessary for the Army of the Potomac, The 
4^cers were all highly trained in engineering work, especially in the surveys necessary for their maps, and 
in their preparation. In this photograph is a 3ur\-eyor's level, and on the table a map in process of prepara- 
tion. The enlisted men in this corps were of very high caliber and their work was of inestimable value. 
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Consequently, the work had to be postponed until daylight, 
but con inuinica lion was opened with the opposite bank by 
8:15 A.M. Soon another span wasiiuilt, and the troops were en- 
gaged in road-making in the vicinity of the two river-cross- 
ings, to kee}) open tlie ])assages across the low, swampy lands 
through wliich the river runs. A third structure, of combined 
eribwork and trestle, was tlien constructed, some distance below 
the two pontoon bridges. Of this last passageway. General 
Barnard, chief engineer of the Army of the Potomac, re- 
marked that it was an excellent structure, capable of bearing 
all arms and affording direct communication, in place of that 
by the inconvenient roads across the pontoon bridges. 

At Slechanicsville and Gaines' Mill, the engineer troops 
did valiant service in the constniction of trenches and other 
field-works. By this time the other troops were gaining the 
necessary experience, and toward the end of the Peninsula 
campaign the hastily constructed entrenchments of the entire 
army were models of completeness and speed in building. 
Road-work, in this desolate region, was of the most fatiguing 
kind, but was well and thoroughly done. The few men avail- 
able from the engineer battalion aided as the instructors of the 
other troops engaged, and, by the time the movement began 
toward Malvern Hill, nearly all the troops of the Army of 
the Potomac had become accompli.shed in the arts of road- 
making, bridge-building, and entrenching. At Malvern Hill, 
the engineer battalion was posted as infantry, after preparing 
the front of the line by " slashing " or felling trees, to impede 
the advance of the Confederates and to afford an open field 
of fire to the defending troops. 

After IcaviTig Harrison's Ijanding on the withdrawal 
from the Peninsula, the battalion was sent to Fort Monroe to 
replenish its materiel, and thence to the mouth of the Chicka- 
hominy, where, in a short time, a fine pontoon bridge was con- 
structed for the passage of McCleltan's entire army. 

Tliis bridge was 1980 feet long, and for the most part was 
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MAJOU-CEXKUAL JOILN GIHKS BARNARD 



ENGINEERS. 
EAST AND WEST 
When the war broke out. 
Gvnenil John Gross Somnnl 
hsd just publiahed "Dangers 
and Drfenccs of Ntw York" 
(1SS9) and "Notes oD Sea- 
Coast Dcfmce" (ISfll). He 
WM immediately sunuiioned 
to Waahington u chief engi- 
neer in ehorgr of coostrucling 
the defenses. Later he be- 
came chief engineer of the 
Army of the Potonute n*ilh 
the rank of brigadier-genrrul 
and chief engineer of GenTiil 
Grant. General Ramord hod 
graduated from the Military 
Academy at West Point in 
the cUs» of I8SS, fought 




BRIGADIER-GENERAL O. M. POE 



tlirough the Mericao War, 
where he fortified Tampico, 
and was for lour years in 
charge of the defenses of New 
York. At the close of the wnr 
he was brevctted major-gen- 
iral. Genera! O. M. Foe did 
for Sherman in the West «hat 
General Bomanl did for 
Grant !□ llie Koat. Hi: ln- 
Ixjred constanllj' in the con- 
struction of defenses for the 
numi-ruus bridges along the 
line ol railroad, fortified man.v 
strategic points . made sur- 
veys and issued maps, nnci 
secilTPtl un invaluable photo- 
eruplile reconi ol tbu engi- 

paigns. Many examples are 
rrproduced in this History. 
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built by successive pontoons — placing the boats in the bridge, 
one at a time. A portion was built by rafts— i. e., by building 
a long section separately and placing it in position when com- 
plete. The floor was covered with straw to prevent wear. 
Competent authorities characterized this structure as one of the 
most extensive known to military history. 

On August 18th, after the army had crossed the river, 
dismantling was begun, the parts being placed in the pontoons, 
and, within five hours after the work was commenced, rafts 
of pontoons had been made up, and the whole was on the way 
to Hampton, near Aquia Creek, on the Potomac. 

These troops rendered invaluable ser\'ice at the battle of 
Antietam. The night before the conflict they made three of 
the fords of Antietam Creek possible for artillery, by cutting 
down the banks and paving the bottom, where it was soft, with 
large stones. After the battle, by request of its officers, the 
battalion was assigned to duty as infantry, and it supported 
one of the batteries in the advance, when the Federals moved 
away from the Antietam, several weeks later. 

On December 11th, a bridge was thrown across the Rap- 
pahannock, under fire, at a point known as Franklin's Cross- 
ing. Troops embarked in pontoons and were ferried across. 
Then they stormed the Confederate rifle-pits on the river bank 
and held them until the passageway was completed. After 
the battle of Fredericksburg the pontoons were removed. 

The following winter, in 1863, a reorganization took place, 
and the Corps of Topographical Engineers was merged into 
the Corps of Engineers. 

During the Chancellorsville campaign, April and May, 
1863, the battaUon again constructed a bridge across the 
Rappahannock at Franklin's Crossing. The bridge train was 
massed about a mile from the river, in dense woods. At night 
the boats were carried by infantrj-men to the river, without the 
Confederates being aware of the movement until the boats 
were actually in the water. Troops were ferried across in the 





A FEW WEEKS BEFORE THK WlLUEilNKSS— THE FIFTIETH NEW YORK ENGINEERS IN CAMP 
The tenta in thia mnter c&mp at Rappahftimotk Station, March, 1801, are sulwUntial and roomy wooden huts roofed with tent canvu. 
To the left ia the park of tlie train. The pontcxm-ltoata arc ready on their wagons. All the bridge material awaits transportAtion. 
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face of musketry fire from the opposite bank. After the 
Southerners had been driven away, the bridge, three hundred 
and ninety feet long, was built in one hour and ten minutes. 
Another was immediately laid, and during the battle of Fred- 
ericksburg Heights these two were moved bodily to Fred- 
ericksburg and there placed in position. On May 4th, the 
materiel was hastily removed to the north bank, and the last 
plank was scarcely up when a force of Confederates appeared 
on the opposite shore. 

Between Chancellorsville and Gettysburg, the engineers 
were engaged in building roads and bridges in the lines of the 
Federal army, and the individual officers, not on duty with 
the troops, were employed in reconnaissances, map-making, 
and on duty as staff-officers. 

Through Gettysburg, back to Virginia soil, and on toward 
Richmond, the weary army again took its way, and throughout 
all the attendant hardships the faithful engineers worked for 
the welfare and efficiency of the other troops. There were 
numerous occasions during which they had to submit to fire 
from the opposing army without any opportunity to reply. 
Their duties were too important to permit them to suspend 
operations for so trivial an annoyance as being shot at. 

The appointment of General Grant to the command of 
all the armies of the United States in the field, marked a turn- 
ing-point for the troops of the Army of the Potomac, especially 
affecting the Engineer Corps. On March 10, 1864, he visited 
that army, the headquarters of which were near Brandy Sta- 
tion, in Virginia, and announced his intention of remaining 
with it in future campaigns, leaving General Meade in direct 
command, and transmitting all orders through him. The army 
was then lying on the north bank of the Rapidan. 

Accurate maps and topographical information of the 
country between the Rapidan and Richmond were much 
needed. Reconnaissances had been made as far as the fords 
of the Rapidan, and that part of the country was well known. 





A CANVAS PONTOON BOAT ASSEMBLED READY FOR Bl'SINESS— 5IARCH, 1801 



When dismantled, the canvas 
pontoon boats occupied a sur- 
prisingly snuill space. Thus the 
capacity of a train for brid^ ma- 
terial ot this kind was very much 
greater than for that of the 
wooden pontaona. The latter. 
however, gave better and mure 
laatiog service. The canvas be- 
came water-tight it well soake<l. 
These pontoon boats were 
"knocked down" to be trans- 
ported; the canvas was folde<l 
into a compact bundle and 
■towed in one of the wagons of 
the train. The parti at each 
boat were always kept together. 
M that they could be assembled 
at any time. Hie canvas, all in 
oDe piece, was laid out smooth on 




CANVAS PONTOON BRIDGE, NORTH ANNA RIVER 



the ground, the bottom pieces of 
the frame put in place, the tenons 
of the uprights and the bracea 
inserted in their corresponding 
mortises, the gunwales together 
with the end-pieces placed on the 
liip, and the canvas then brought 
up over the aides and lashed 
tightly over the gunwales, by 
ropes e>'e-spliccd into the eyes of 
the sides. The inside end-pieces 
were then carried around the 
buw and stem and lashed, and the 
outer pieces brought up over the 
ends and lashed in the tame 
manner as the udes. The boat 
was then allowed to soak in the 
water for a time. Eadi boat was 
twenty-one feet long. Gve feet 
n ide.and two and a half feet deep. 




THE BRHXiE FROM UPSTREAM. JERICHO UUXS 



BENHAM'S WHARF AT 
BELLE PLAIN 

ONE MONTH BEFORE HI9 FAMOUS 
BRIDGE ACROSS THE JAMES 

"Belle Plain, Upper Wharf, erected 
by En^eer Corps, General Ben- 
ham, Chief. May 15, 1864." So 
reads the inscription made by the 
photographer on his negative. The 
few words recall important events. 
At this time Grant was in the midst 
of his unsuccessful attempt to cir- 
cumvent Lee and the Army of 
Northern Virginia at Spotsylvania. 
The work shown in this photograph 
was but child's play compared with 
the undertaking just one month 
later, when Grant finally decided to 
cross the James. One hour before 
noon on June 15th, General Ben- 
ham received orders to prepare a 
pontoon -bridge across the James 
River for the passage of the entire 
army. In anticipation of this order, 
pontoons had been sent from Fort 
Monroe, and the work was started 
imder Major Duane. General Ben- 
ham reported to General Meade at 
the position selected, and was di- 
rected to proceed at once with the 
construction. General Meade smiled 
at the enthusiasm of Benham when 
he remarked that he would not 
sleep till the bridge was finished. 
About five and a half hours after 
Benham's arrival, a telegram was re- 
ceived from General Meade inquir- 
ing about the progress of the work. 
The indefatigable engineer was able 
to reply that the last bolt was in 
position, and that the troops could 
begin to move when they wished. 

[886] 
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and the movements of the army between that river and Mine 
Run in Virginia, in November and December, 1863, had fur- 
nished considerable information concerning that region. The 
latter experience had proved that the existing maps of the 
country to be traversed were valueless for the purposes of 
marching and fighting an army. The country was of the worst 
topographical nature possible, and, although in one of the old- 
est States of the Union, there were but few reliable maps. 
Consequently, this information had to be obtained in advance 
of the army. 

A party composed of regular and volunteer officers and 
soldiers, under Colonel N. Michler, of the Engineer Corps, 
was directed to undertake this work. Their labors commenced 
after crossing the Rapidan. Every road within the lines of 
the army had to be surveyed and mapped, and the work ex- 
tended as far as possible to the front and the flanks. The 
maps were immediately reproduced on the field and distrib- 
uted as far as time would permit. Revised editions of the 
maps were published as often as new information was col- 
lected. In this way, several editions of eleven maps were 
arranged and issued, comprising surveys covering an area of 
seven hundred and thirty square miles. These were also cor- 
rected by instruments carried by the supply train and by maps 
captured from the Confederates. 

Before the army started from its winter quarters on the 
north of the Rapidan, in the spring of 1864, for the last great 
campaign, there had been twelve hundred maps made and 
issued. After the start, and before the end of the siege of 
Petersburg, about sixteen hundred were issued from new 
surveys. 

In addition to the duties of sur\'eying the country and 
making and distributing maps, the officers of the corps were 
charged with the work of selecting positions and directing 
their fortification. On the morning of the 3d of June, a gal- 
lant assault by the whole Union army was directed against 








PONTOO.N'-BIUDGE WHEKE GRANT CROSSED THK JAMES IN JLNK. 18GI 

Strips of water a few hundreil fwt wiilc often nullify the pLins for cntin: armies. Tliis page of puTiloon-brldgcs gives some idea ot the 
iDcatimable acrvicca ot the Engineer Curps. In the upper photograph b one of the pontoon-briilges acroKS the James, at Powhatan 
Finnt, near Harrison's Landing, which was used by part of General Grant's army in the march from Colil Harbor to Petersburg. BeLow 
to the left is shown a pontoon-bridge over the James with a movable draw, to let vessels pass through. On the right is the pontoon- 
bridge at Broadway Ijinding on the .\ppoinattox, over which General Smith's corps moved to make the first attack on Petersburg. 
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PONTOON-BRIDGE ACROSS THE APPOMATTOX 
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the Confederate entrenchments at Cold Harbor. But the Fed- 
erals were baffled in their attempts to drive the Confederates 
across the Chickahominy. Colonel Slichler, with his officers, 
was directed to assist Major Duane, chief engineer of the 
Army of the Potomac, in making a reconnaissance of the Con- 
federate positions to ascertain their strength. Xever were two 
lines of battle more closely arrayed. At places they were sepa- 
rated by no more than forty to one hundred yards, the men 
hugging the ground closely, and each army silently awaiting 
the determined attack of the other. The mettle of each had 
been felt and keenly appreciated by its opponent. 

Colonel Michler and Major Duane made a careful exam- 
ination of the location of the two lines, and reported to General 
Grant and General Meade the impracticability of storming the 
Confederate position, especially in front of the Second and 
Eighteenth corps, there being no suitable place in the rear for 
the massing of troops for an attack. The army was then 
directed to entrench on lines to be selected by the engineer 
officers, and until the 9th of June it lay confronting the Con- 
fedei-ates. 

On that date, Michler and Duane were ordered to select 
a line in rear of that occupied by the army, to be held tempo- 
rarily by two divisions, which would enable the army to retire 
and move again by the flank, under cover. The lines were 
chosen by the engineers. Entrenchments were planned, and 
the troops began fortifying. At the same time, several of the 
engineer officers continued the reconnaissance to determine 
the best route for the contemplated movement. 

On the 13th of June, by direction of the commanding 
general, engineer detachments proceeded in advance of the 
army to the James River, to reconnoiter the ground along its 
banks for two purposes — first, to enable the army to cross to 
the south side, and second, to fight a battle, if necessary, to 
protect the crossing. Lines covering the point of crossing 
were selected, entrenched, and held. Colonel Michler was 
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SOLDIERS BY THE UPPER PONTOON BRIDGE AT DEEP BOTTOM— JAMES RIVER. 1861 



To (xxwtruct & pontooa brid^ the first boat launched wai rowed 
up^treuD a ihort <U«t«iice. The anchor waa let go. Iti rope was 
then pud out mifScJently to drop the bo>t down into pontion. 
. A MctmdBncJior was dropped a short distance down-stream, if the 
corrent proved irregular. 
TIk second boat was placed 
in position by the same proc- 
ess. Then the sills of the 
Iwidge, called "balk," could 
be placed across by floating 
the second boat alongside 
the 6rst, placing the ends 
of the balk, usually five in 
number, acroas the gunwale, 
and then shoving the boat 
into position by pushing on 
the inner ends oT the balk. 
These ends had heavy cleats 
so that they could be en- 
gaged over the furtber gun- 
vale of OKh boat. The 
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third boat was then placed in position by repeating the process. 
Then the "chess" layers commenced. Tlie "chess" were the 
boards forming the flooring c^ the bridge. After the floor was 
laid the side ruU, visible aa the top of the flooring, were laid, and 
lasbed to the balk through 
slits which were left between 
the boards for that purpose. 
This stiffened the whole 
structure and held the floor 
in place. Usually an up- 
stream anchor was necessary 
on every boat, and a down- 
stream andtor on every 
second or third. The floor 
c^ the bridge was usually 
covered with earth or straw 
todeadenthe sound and pre- 
serve the chess. In these 
two photographs the engt- 
oeers are just compkding 
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then directed to locate a line on the south side where the Sec- 
ond Corps, after crossing, could entrench and protect the 
remainder of the army during the dangerous movement. 

One hour before noon, on June 15th, General H. W. Ben- 
ham, of the Engineer Corps, was ordered by General Grant 
to prepare a pontoon bridge across the James River for the 
passage of the army. In anticipation of this order, pontoons 
had been sent from Fort Monroe, and work was started under 
direction of Major Duane. General Benham was at Fort 
Monroe when he received the order, but arrived at the site of 
the bridge, just above Fort Powhatan, about five o'clock in 
the afternoon. The work was accomplished by four hundred 
and fifty men under the immediate command of Captain G. H. 
Mendell, of the regular service, who had for this purpose a 
body of regulars and volunteers under his charge. 

General Benham reported to General Meade at the posi- 
tion selected, and was directed to proceed at once with the 
construction. General Meade smiled at the enthusiasm of 
Benham when he remarked that he would not sleep until the 
bridge was finished. The regulars were placed at the east 
end and the volunteers at the west end, and work was com- 
menced on several parts of the bridge simultaneously — by 
the method known to the engineers as that of " simultaneous 
bays." About five and a half hours after Benham's arrival, 
a telegram was received from General Meade asking the 
progress on the bridge, and the engineer was able to reply 
that the last bolt was in position, that a gap had been left, 
according to orders, but the bay necessary to connect the span 
was ready, and that in fifteen minutes from the time the order 
was given the communication would be complete from shore 
to shore, a distance of twenty-two hundred feet. 

The gap was closed, but the bridge was not required 
until six o'clock in the morning of the next day. At that time 
the regulars were reheved, and the bridge continued under the 
charge of the volunteers until it was dismantled, three days 




THE DUTCH GAP CANAL 

NOYEUBEB, '64 — DIOOINa 
AFBIL, '63 CdUPLBTION 

After General Beauregard had repulsed the 
attempt of General Butler to move along 
the south bank of tlie James on Richmond, 
and had "hottled up" Butler at Bermuda 
Hundred, the Federal commander cast 
about tor other means to accomplish his 
object. The oppodng lines ot entrench- 
ments touched the river at Trent's Reach, 
a broad and shaUow portion of the James 
completfly commanded by Confederate 
hatteriEs. Moreover, General Butler him- 
•elf had built a line of obatnictioDs serosa it 
after his retreat from Drewi}''3 Bluff, much 
against the advice of the naval men in the 
river. The annj seemed more afraid of 
the Confederate flotilla than were the men 
who would have to fight it on water. Butler 
had been fearful, however, that he would 
be cut off from his base of supplies at City 
Pinnt, 10 he ordered the vessels to be sunk 
in the chumd and m«de the fomudable 





obstructions a, mile south ot the Bluff, 
where the Confederates soon built Battery 
Dantzler. The river, however, was so 
crooked that two miles below Trent's Reach 
at Dutch Gap, only 174 yards separated 
the lower river from the upper. If the 
Federals could cut through this nedc, they 
couU avind the Confederate works and 
move on up the river by boat as far aa the 
works at ChaSa'e Bluff and Drewry's Bluff. 
Captain Peter S, Michie, of the United 
Statfs Engincfrs, later a brigadier-genetBl, 
was detailed to dig a canal through at 
Dutch Gap. This would cut off four and a 
liulf miles of river. The eicavatton was 
forty-three yards wide at the top, twenty- 
se\-en at the water le%-el, and thirteen and 
6 vf tenths yards wide at a depth of fifteen 
feet below water-level. It was ninety-three 
fi'et deep at the northwest end and thirty- 
six feet deep at the southeast end. The 
total excavation was nearly 67,000 cubic 
yards. The greater portion of the digging 
was done by colored troops who showed the 
utmost bravery under the constant Sre of 
the Confedcnte batteriea oa the ri\-cr. 
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later. The repairs and the adjustments required during the 
continuous use of the bridge were attended to by the volunteers. 

Beginning at six o'clock in the morning of June 16th, a 
continuous column of wagons (nearly six thousand), nearly alt 
the artillery, cavalry, and infantry present, together with more 
than three thousand head of beef-cattle for the Subsistence 
Department continued to cross the bridge for forty hours, 
without a single accident to man or beast. 

The officers and men in charge of the bridge were allowed 
very little sleep during this time, and General Benham relates 
that he had only about four hours' sleep in the eighty that the 
bridge was in operation. He said it was in anxiety, not to 
say in trembling, that he saw the destinies of that whole army 
committed to the frail structure, with steamers and other ves- 
sels drifting against it, and with so much of its planking pre- 
viously worn through by careless use on the Rappahannock; 
while he did not dare stop that stream of men and supplies 
for a moment, in order to make repairs. 

At length, the last animal was over by 7 p.m., on June 
18th, and the guardians of the frail path commenced to breathe 
 freely again, when, to their consternation, the Confederate 
artillery, about a mile away, began shelling. The pontoniers 
almost gave up hope of withdrawing the bridge in safety ; but 
it was ordered up, and General Benham directed its removal 
in three rafts. This was successfully accomplished before 
three o'clock in the morning of the 19th, and the great bridge 
reached City Point, the Federal headquarters, about sunrise 
of that day, a souvenir of the most successful bridge of boats 
in the military history of the world. 

Compared with the bridge built by the same troops over 
the Chickahominy two years before, this James River bridge 
was the greater feat. In the latter case, the water was deep 
for the greater portion of the distance, in some places nearly 
eighty-five feet, with a strong current running. In the for- 
mer, the stream was comparatively shallow for most of the 





SUNK BY A CONFEDERATE SHELL— BLTLERS DRKDGE-BOAT 



Herria the ttriige-lxittt that hB<l<Ii-i'p<'nrdthi-»i>iitlu'riiaj)pr<)ii('lii'!i 111 llu'I>iiti'li(;iipi-iiniil. lis it liiy after being sunk by a. Contiilerato 
shell on Thanks^ viiiR Day, lSfi4. It wiu later ml st^l anil bumb-prciorwl tc inKnit'itstini^hinitllif work. This view is to the east, showing 
a I'nion loukuut-toner un the north bank of thi> James River, anil some nionitors in thi' rif[ht ilistrnice. Tlie digging of the caiml was 
begun on August 10. 1864, and wan inlendeil to i-nabk' I'nion monitors and gimbnalii lo pass up the Jamc9 to Richmond. The U'ntl 
i)t the river which it cut off was filled with ohstructii)ns plai-i-il there by General Butler himself, and was eiimmanded by the t'onfeiierate 
Battery Dantzler. After September S9th, when the Confederate Fort Harrison, north of thi> James, was captured by the Union tnmps, 
IhecAnal was nut needed, but work wa:i continued until some four months afterwiiriLs it was ready. Alter the war it was a welcome 
channel for vessels on the James. January 1. 1865, when the bulkhead at the northern end of the excavatioD was blown up with twelve 
thousand pounds of powder, the fallen earth and dcbm obstructed the entrance. It could be entered by small boats, but it was never 
lued for the passage of armed vessels. The size ot the dredge-boat can be judged by the figures of the two men beside it. 
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distance, and a great portion of the bridge could be buiit on 
trestles, whereas, in the James River construction, only about 
two hundred feet could be built of trestiing. 

On July 9, 1864, an order was issued directing operations 
against Petersburg by regular siege-works. This required a 
survey of the topography of the country and the positions of 
tlie lines of both armies. A map was made by tlie engineers 
which was constantly used as a reference by all the officers con- 
cerned in laying out and constructing these works. The en- 
gineers planned the regular entrenchments and approaches 
as far as possible, but, becau.se of the multiplicity of duties 
devolving upon them, much of this work was delegated to 
other officers, who closely followed the plans indicated on the 
maps furnished. 

At noon, on June 25th, a mine was begun by the troops 
in front of Petersburg. This was not undertaken by engineer 
troops, but was under the direction of Lieutenant-Colonel 
Henry Pleasants, Forty-eighth Pennsylvania Volunteers, and 
was executed by his own men. General Meade and CJeneral 
Grant sanctioned the project, and jjlans were adojited for an 
assault on the entire Confederate line when the mine should 
explode. The majority of the men employed ui the work were 
miners from the coal regions of Pennsylvania, and the neces- 
sary expedients were familiar to them, without special instruc- 
tions from the engineers. The excavation was commenced 
without special tools, lumber, or any of the materials usually 
required for such work, liy late afternoon, on July 23d, the 
excavations were deemed eoniplete. Kighteen thousand cubic 
feet of earth had been removed. 

The mine was charged on the afternoon and evening of the 
27th, with three hundred and twenty kegs of powder, each con- 
taining about twenty -five pounds. Altogether, there were eight 
magazines connected by wooden tubes which were half filled 
with powder. These tubes met at the inner end of the main gal- 
lery, and fuses were laid along this gallery to the exit. As 
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Thus Ihe offirera of the Fiftieth Xew York Enginrrrs cclcbratiHl thi- victories of Gettysburg and Viekaburg in front of Peltraburg July 
4, IBM. At the head of the talile aits Lieuteoant-ColoDol Ira SpaulJing. On his right is Charles Francis Adams, later a leading Ameri- 
can historian. Often in front of Petersburg just a few mure sho\'elful t of earth meant the saving of liws. The veterans in the lower 
photograph are bearded and bronzed; Ihe musries beneath tlu'ir shabby blue tunic-s were developed liy heavy, constant manual labor. 
The operations in this campaign marked u development in Reld-fiirtiGcutionH, opened virtually a new era in warfare. The siege nas 
not a bombardment of impregnable forlifitations. It was a constant series of a.'isaults and picket-firing on lines of entrenchments in 
the open. By July, ISdl. the earthworks to the oast had been almost Gnished. although much of this exaetiug labor had been per- 
formed at night and under a galling fire. During August, the engineer rorps extended the lines south and southeast of the beleaguered 
dty. Bui meanwhile the Confeilerates had been hard at work also. They had fewer men to hold their Vmrs and to carry on the work, but 
it was aeeomptished with great devotion, and under able management and direction. The aoldier?j in the trenches lived in bomb-proofs. 






GROUP OF COMPANY D, UNITED STATES ENGINEERS, IN FRONT OF PETERSBURG. AUGUST. 1864 
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there was not a siirticient length of fuse at hand to lay it in one 
piece, several pieces spliced together had to ije used. An in- 
spection of the work indicated that it was perfect. 

Orders were gi^en to fire the mine at three o'clock in the 
morning of July 30th. The fuse was lighted at 3.15 a.m., but 
tlie charge failed to explode. The defect was repaired, the fuse 
again ht. and at t«'enty minutes to five the mine exploded. 

The shock was terrific. For nearly an hour the de- 
fenders of the adjacent works appeared paralyzed. Through 
a misunderstanding, the Federal a.ssault was a failure, and 
many lives were sacrificed. From an engineering point of 
view, the enterprise was a success. Tactically, it was a 
failure. 

From the moment the P'ederal troops appeared before 
Petersburg until the evacuation of the town, the duties of the 
Engineer Corps were very exacting. Every man was en- 
gaged in superintending and assisting in the construction of 
the technical part of the siege-works. Whenever the battalion 
was assembled, it was held ready for duty as infantry, and in 
several cases of emergency was used to strengthen weak points. 

A final attempt was made by General Lee, while shut up 
in Petersburg and Richmond, to divert attention from himself 
and the Confederate capital by sending General Early up 
through the Shenandoah valley into Maryland and against 
Washington. Practically all the garrison at the Federal capi- 
tal bad been withdrawn from the defenses of the city to re- 
eTiforce the Army of the Potomac. The troops left behind fit 
for duty did not suffice to man the armaments of the forts, of 
which the Engineer Corps and artillery had constructed a line 
of about thirty-seven miles in length. 

Colonel Alexander, of the Corps of Engineers, was the 
only officer of the corps whose personal attention could be 
given to these defenses. Two of the officers in the office of the 
chief engineer were ordered to his assistance, and the officers of 
the corps on fortification duty on the sea-coast, north and east 
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WHEN IT WAS JUST A QUESTION OF TIME BEFORE PETERSBURG 



It was an unexpected "war-time scene" before the cottage of Colonel Natlianiel Michler of the Engineer 
Corps at Brant House, near Petersburg. It recalls the prelude to Tennyson's " Princess, " and the boy telling 
of the Christmas vacation in his deserted college halls, who " swore he long'd at college, only long'd, all else 
was well, for she society. " How much more must the boys around Petersburg, some of whom had not seen 
their womenkind for three years or more, have longed for their presence and all the sweetness and daintiness 
and gentleness that it implied. It was only a question of time now when stoutly defended Petersburg would 
succumb before the vigor of the Northern assault. Now and agun an officer was fortunate enough to receive 
a visit from his wife, or, as this picture proves, even from hb little boy. The neat cottage shows with what 
8UCCMS the Engineer Corps could turn from entrenching to the more gentle art <A domestic aidiitectaie. 







of the city, who could be sent to Washington, were detached 
from their duties and ordered to report at the capital at once. 

But the improvised organization within the city, and the 
expected arrival of large reenforcements, of which Early had 
information, impelled him to withdraw after making a light 
attack, and the city was saved. The engineer officers that had 
been withdrawn from their work on the seaboard were immedi- 
ately returned to their respective stations. 

In the West, the operations of the Federal engineers shed 
luster on their corps. Fort Henry, Fort Donelson, and Vicks- 
burg are names that are held in memory as demonstrating the 
high achievements of the scientific soldiers whose skill overcame 
great odds. Seventeen field- and subaltern-officers of the corps 
served constantly in the Western Federal armies, and though 
they had no regular engineer troops under them, the volunteers 
who received training from these officers proved their worth. 
Their labors at Chattanooga, Tennessee, under Captain (after- 
ward Colonel) Merrill, rendered that important position im- 
pregnable. Knoxville, Tennessee, likewise withstood terrific 
onslaughts, having been fortified with great skill. 

The army under Sherman had with it nine able engineers, 
under Captain O. M. Poe, who labored constantly in the con- 
struction of defenses for the numerous bridges along the line 
of railroad, fortified many strategic points, made sur\'eys and 
issued maps, reconnoitered the positions of the Confederates, 
and managed the pontoon-bridge service. 

Sherman started from Atlanta for the sea-coast, November 
16, 1864. Hood had moved north into Tennessee. The Union 
army under Thomas had been sent to Xashvillc. The engineers 
fortified Franklin, but Schofield, with two corps of Thomas' 
army, was not strong enough to Iiold it. At Nashville the 
skill of the engineers, under Captain (afterward General) 
Morton and Captain Merrill, had enabled General Thomas 
to take his stand and hold on until he was ready to move 
against Hood. 




HAF-UAKING 

FROM PULPIT 

ROCK, LOOKOUT 

MOUNTAIN 
The tripod ugnal in 
the background wag 
erected by Captains 
Dorr and Donn, (A the 
United SUtes Coast 
Survry. In the triaogU' 
iar survey al the triple 
balUrfipId (or making; 
the official maps. In 
the Wisil, the opera- 
tions of the Federal 
engineers shed lustier 
on their corps. Se\-en- 
teen Geld and sub- 
altern officers sen'ed 
constantly in the West- 
ern Federal armies; 
and though they had 
no regular engineer 
tTDopa under them, the 
volunteers who re- 
cnved training from 




these officers proved 
thdr worth. The army 
under ShenDan had 
with it nine able en- 
gineers under Captun 
O. M. Poe, under 
whose supervision a 
number o[ the photo- 
graplis which are re- 
produced in this work 
were taken. He forti- 
fied manj' strategic 
points, made surveys 
and issued maps, re- 
connoitered the pod' 
tions of the enemy, and 
managed the pontoon- 
bridge service. Cap- 
tain Poe was a trained 
engineer officer, a gtad- 
vtXe ot West Point. 
He v>^s commissioned 
as brigadier-genetal ot 
volunteere and brei-et- 
ted brigadier-general 
of the regular army. 
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THE ENGINEERS IN KENTUCKY— HEADQUARTERS AT CAMP NEISON 



Id the West. Forts Henry and Donelson and Mcksburg are names that are held in memory as demonstrating the high achievements 
of the Engineer Corps. Its labors at Chattanooga, under Colonel Merrill, rendered that important position impregnable. The work 
at IQioxviUe likemse withstood terrific onalau^t. At Nashville the skill of the engineer* enabled GaMral Thomas to take his stand 
until he WM ready to move agsiiurt Hood. llmw^KMit tbe AtlanU omp Mji ShamMi Aowed impKdt ccnfidoKe in hi* taffaeen. 
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The importance of these defenses was mainly in enabhng 
Thomas to concentrate his army at a depot well stored with 
munitions of war, and to hold his opponent, who was flushed 
with his successful march from Atlanta, in check, until the 
Union army was fuUy prepared. It is conceded by all critics 
that the labors of the engineer troops on these works were 
abundantly well spent. During the same eventful period, the 
fortifications constructed by them at Murfreesboro were success- 
fully held and defended by a portion of Thomas' army. 

Xo mention has been made of the immensely valuable serv- 
ices of all the engineer officers in the conduct of sieges 
throughout the war. No small portion of the conflict consisted 
in the besieging of important fortified places, and the manner 
in which these duties were discharged elicited high praise from 
all the commanding generals who had to do with such opera- 
tions. Henry, Donelson, Vicksburg, Fort Fisher, the defenses 
of Charleston, Mobile, Savannah, and other places were all 
notable for the work of the besiegers, whose engineers directed 
and superintended the construction of the works of approach. 

Justice to posterity demands that an accurate record of 
all the important military events of the war be preserved. No 
small part of that record had to be shown by maps. The chief 
engineer of the army directed the engraving, lithographing, 
photographing, and issuing of these maps, of which about 
twenty-four thousand five hundred sheets were sent out during 
the Civil War. The carefulness of the compilation often has 
been demonstrated. The hostile operations came to an end 
with the suiTender of the last Confederate armed forces, but, 
for the construction of a basis on which accurate history might 
later be built, the Engineer Corps of the army continued its 
invaluable labors in making record of these events, which could 
be best depicted in map-form and in official reports. We have 
not even yet fully realized the immense worth of these docu- 
ments of the great struggles during the Civil War. 
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REMINISCENCES OF THE CONFEDER- 
ATE ENGINEER SERVICE 

Bv T. 51. R. Taixoit 

Coioiiel Commaiuliiifr Engineer 'J'roojix, Army nf Northern Virginia, 

Cunfederate SUiles Armif 

[The text of this article is of cspccinl value sines? it embraces per- 
sonal reminiscences in a field where few official records or maps are 
available; namely, the operation of the engineer troops with the Army 
of Northern Virginia. The chapter k broadened by illustrations show- 
ing engineering works of the ConfederatL' iirinv in the West and South. 
— TheKditoks.] 

THE account of the services rendered to the Southern Con- 
federacy by its engineers must be largely, if not wholly, 
from memory, owing to the loss of records pertaining to this 
branch of the Confederate military service. The following, 
therefore, must be considered merely a reminiscence of the Civil 
War preserved in the memory of an individual participant in 
the events of the four years, from April, 1861, to April, 1865. 
Prior to April, 1861, the State of Virginia maintained the 
hope that wise counsels would prevail, and urged forbearance; 
but mindful of the old adage, " In time of peace prepare for 
war," an appropriation was made for river, coast, and harbor 
defenses, and the services of a competent military engineer 
were secured to plan and superintend the work. Thus it hap- 
pened that, when the Orthnance of Secession was passed by the 
Constitutional contention of the State of Virginia, on the 16th 
of April, 1861, in answer to Lincoln's call for her ((uota of the 
seventy-five thousand troops, no time was lost in organizing 
a State corps of engineers to prepare defenses against the 
then ineWtable invasion of the State. 
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CONFEDERATE ENGINEERS \VHO MADE THEIR MARK 



When it is realized that few of the officers in the 
Confederate Engineers Corps had any previous 
practice as military engineers, aithougli some 
of them had been edu- 
cated at military acad- 
emies, and that no en- 
gineer troops were pro- 
vided for by the Con- 
federate Congress until 
18dS> the work accom- 
plished by the Confed- 
erate engineers seems all 
the more marvelous. 
The Confederate coast- 
wise defenses were 
strengthened in a way 
that baffled the blockad- 
ing fleet, and no two ar- 
mies have ever been en- 
trenched in the field as 
were the armies of the 
South and North before 
Petersbui^. Walter H. 
Stevens became major 
in the Confederate 




Corps of Engineers March 16, 1861. He 
was made colonel the following year, and 
brigadier-generai August 28, 1864. He was 
chief engineer of the 
Army of Northern Vir- 
ginia before Petersburg, 
and surrendered at Ap- 
pomattox. Danville 
Leadbetter also became 
a major in the Engineer 
Corps March 16, 1861. 
He was a brigadier-gen- 
eral of the Provisional 
Army of the Confed- 
erate States February 
27,1861. J. F.Gihner 
was lieutenant-colonel 
of the Engineer Corps 
ui 1861. He became 
brigadier-general in the 
Confederate army in 
1862,and major-general 
in 1863. During most of 
his service he was chief 
of the engineer bureau. 
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The moment that the Norfolk Navy- Yard was evacuated, 
the erection and armament of hatteries along the Elizabeth 
River was begun to prevent its recapture; and thus Virginia 
came into possession of a thoroughly equipped na^-y-yard, at 
which the Merrimac, some time later, was converted into the 
ironclad Virginia, and the guns needed for the speedy arma- 
ment of batteries for the defense not only of the Klizabeth, 
James, and York rivers, but also against attacks on Norfolk 
and Richmond by other lines of approach, were obtained. 

Subsequently, the Virginia Corps of Engineers was 
merged into tliat of the Confederate States; and the cost of 
completing the defenses begun by the State of Virginia was 
borne by the Confederate Government. 

Very few of the officers in the Confederate corps had any 
previous practice as mihtary engineers, although some of them 
had been educated at military academies. In this respect 
the North had a decided advantage over its opponents. No 
engineer troops were provided for by the Confederate Con- 
gress until 1863, when two regiments were authorized and or- 
ganized, in time to take part in the campaigns of 1864. Prior 
to that time, such duties as pertain to engineer troops were 
performed by details from divisions, generally known as Pio- 
neer Corps, under the direction of officers of the Engineer 
Corps attached to such divisions. 

Of the two regiments of engineer troops, the First Regi- 
ment and two companies of the Second Regiment were organ- 
ized for service with the Army of Nortliern Virginia. The 
other eight companies of the Second served elsewhere than 
in Virginia, several of them in the Trans-Mississippi Depart- 
ment. 

During the first three years of the war when pontoon 
bridges were needed, they were handled by the Pioneer Corps, 
or other details from the ranks, under the direction of officers of 
the Engineer Corps. Tiie bridge on which General Lee's army 
recrossed the Potomac near ^Villiamsport after the battle of 
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Gettysburg was an illustration of the corps' resourcefulness; 
for in this instance pontoon boats were lacking. The expe- 
dition with which material was collected, boats built, and the 
bridge constructed was most creditable. 

The pontoon bridges for the engineer troops in Virginia 
were built at Richmond under the direction of the engineering 
bureau, and were in accordance with the plans and specifica- 
tions prescribed by Captain (afterward General) George B. 
McClellan, United States Corps of Engineers, in one of the 
engineering papers published some years prior to the War be- 
tween the States. 

The pontoon bridge consisted of flat-bottomed boats, with 
longitudinal timbers to connect them, and planks for the floor- 
ing, all of which were lashed together with cords, so that they 
could be quickly assembled and as readily taken apart. The 
transportation of them required wagohs specially constructed 
for the purpose. Provision had, of course, to be made to hold 
the boats in position against strong currents in streams to be 
crossed, by anchors or guy-lines to the shore. 

When the campaign opened in 1864, the engineer troops 
attached to the Army of Northern Virginia, which was then 
at Orange Court House, were used first as infantry to guard 
the depot of supplies at Guiney's Station, and afterward to 
support a cavalry brigade which held the Telegraph road, on 
the extreme right of General Lee's position in Spotsylvania 
County, where it crossed the Ny, one of the four streams which 
form the Wattapony River. At this point earthworks were 
constructed, and the position was held until after the battle of 
Spotsylvania Court House, when it was turned by the flank 
movement of General Grant; and General Lee retired to the 
line of the North Anna River. 

During General Grant's demonstration against Rich- 
mond, the engineer troops were used to strengthen the works 
which withstood his attacks at Cold Harbor; but anticipating 
the necessity at any time for a prompt movement across the 





PULASKI- THE ANGLE WHERE THE FEDERALS CONCENTRATED THEIR FIRE 



RIFLED CANNON 
VS. BRICKS 

These two pholo- 
gr^hi of Fort Pukski 
iX SavanDAh. Uken in 
April. 1862, aher the 
bombardineat by the 
Federal batteries, abow 
very dearly how the 
Confedentc Eitgineers 
learned that the old- 
{uhioiud brick wsU 
WM of no use a^piiut 
modern giuu. The 
time had poued for 
bridi and gtone for- 
tienea. Granite xna 
found to be weaker 
than nod. Any yield- 
ing ■ubBtaooe whicJi 
would skiw down and 
finally stop the great 
projectiles, and which 
could be ahov^led back 
into position, no mat- 
ter how much of it was 
disi^Bced by a ahdl, 
proved far superior to 
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The ruins of Fort Pu- 
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1 Charleston 
he says: " One humlrrd 
iind trn thousand six 
liundr«l anil tiirty- 
lltree pounds of metal 
produced a breach in 
Fort Pulaski which 
I'Hused the surrendn' 
of that permanent and 
well eon»tructed bnck 
rortiGcatiun, while one 
liiindr<^ and twenty- 
two thousand and 
thirty pounds of metal 
(ailed to open the 
itomb-proof of Fort 
Wagner, a sand work 
extemporized for the 
war. ... It must nut 
be forgotten, in this 
ronnecUon, that in the 
former case the bride 
wall stood nruHy ver- 
tiral, and all the d^ 
hris formed by the 
shots inimediately fell 
into the ditch, and no 
lunger afforded any 
protection to the wall 
left standing: while in 
the latter the mass 
was so formed that a 
large proportion of the 
sand displaced fell 
liack and again with- 
in an area attempt- 
ed to be breached." 
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James River, a pontoon bridge was laid at a point known as 
Clmffin's Bluff, and this was soon thereiifter used to transfer 
reinforcements to the line between the James and Appomattox 
rivers, and to Petersburg. 

At tlie same time, one compatiy of engineer troops was 
detached with a pontoon train and sent to Petersburg, where a 
bridge was needed to facilitate crossing the Appomattox River 
at that point. Of the eleven companies of engineer troops 
which remained north of the James during General Grant's 
first operations against Petersburg, one company was in charge 
of the pontoon bridge at Chaffin's Bluff and ten served as in- 
fantry on what was known as the Deep Bottom line. 

As soon as it became known to (ieneral Beauregard that 
an attempt was being made to undermine a salient point on his 
line, he made use of tlie company of engineer troops then at 
Petersburg, in an effort to protect the threatened point by 
countermining. Two pits were sunk in tlie trenches, from the 
bottom of which drifts or tunnels were extended some distance 
beyond the entrenclmients, and a circumvallating gallery was 
in progress, which, if it had been completed in time, might 
have discovered the exact location of the underground ap- 
proach of the foe: although it was subsequently ascertained 
that H'hile the drift by which the Federals reached a point imder 
the Confederate lines was about half-way between the two Con- 
federate workings, it wa.s at a somewhat lower level. How- 
ever, the Confederate works were incomplete wken, on July 
30. ISfJ-i, the Federal mine was exploded. 

The most lasting eflfect of this demonstration by General 
Grant was to produce a feeling of impending danger at every 
salient point of the Confederate line of defense; and General 
Lee ordered eight more companies of engineer troops from 
north of the James to Petersburg, and made large details from 
the infantry to swell their numbers, in order to expedite the 
work of countermining, which, from that time on, was pushed 
energetically, until ample proteetiim was afforded at all points 






T II.VU TO BE I)l"(i OIT— fOElT M< ALUSTKR 

Digging cuil llic guiL-i was ;in rv.Ty-iimniinK iliity i.f llu- ("urrison in Fort MrAllistiT. tlcti-iicliiiK Suvaiiiiali, during the thiw bumbiird- 
nwulsof the Ftiicral iiii.niti)rs nm I pin limits — Jnmmry 47, Fobniarj- LaiulMiirchS, IHIiH. KviTy nitflit tin- I'luumnin the tort became 
Liiriiii with ilirt thrown up liy t hf Fiilcnil ^ht■li.^, yi>t cviTy mnrning they wpn- roaring ck'fiiiuiT iigiiin iit tin- iitUu'king Hii^t. Na t'eticrals 
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hX)RT MORG.\S. MOBILE BAY, ALABAMA 

Fort Morgan, on the right of the entrance to Mobile Bay, was one of the strongest of the old brick t<)rta. By August. 1864, it luul 
b«M> greatly strengthened by immense piles of nwuibsgii, euvcnng every portion of the exposed front toward the neck rf the bay. The 
flirt H'ua nell eijuipped with three ticnt uf heavy giin«, one of the guns at least, of the best Engliih ouike, im|)orted by the Confederatex, 
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exposed to attack by mining. These underground defenses 
iiK'ludetl. besides the necessary pits, over two and one-half miles 
of drifts oi" tunnels. 

In addition to the countermining at Petersburg, the en- 
gineer troops were used to strengthen the fortifications and to 
builil a branch railroad to facilitate tlie delivery of supplies. 
During the investment of Richmond and Petersburg, two pon- 
toon bridges wei-e maintained across the Appomattox River, 
and one across the James at Chaffin's Bluff; and additional 
pontoon trains were provided in case they should be needed. 

Anticipating the necessity for the abandonment of Ricli- 
niond and Petei-sburg, General I^ee. during the winter of 1864— 
Q5, required the engineer troops to rebuild Bevill's Bridge over 
the Appomattox River west of Petersburg, and to send a pon- 
toon bridge to tlie Staunton River in Charlotte County. 

The engineer troops also prepared a map showing the 
routes to the different crossings of the Ai)pomattox River, to 
be used whenever the army should be «'ithdrawn from Rich- 
mond and Petersburg. This map has since been lithographed 
b}' the United States Government. 

In March, 1865, when the right of General Lee's posi- 
tion was seriously threatened, engineer troops strengthened the 
defenses at Hatcher's Run; but the main body of them ser\'ed 
in the trenches in place of the infantry withdrawn to extend 
still further westward a line which was already more than thirty 
miles in length. 

The Confederate reverse at Five Forks, which cut off a 
part of Lee's army from Petersburg and forced it to retire to 
the north side of the Appomattox River, was closely followed 
bv the loss of a part of the entrenchments before that city, and 
this necessitated an interior line of defense, pending the with- 
drawal of the main body of Cieneral Lee's army to the north 
side of the Appomattox River. This new line of breastworks 
was thrown up hurriedly, in part by the engineer troops, but 
cliiefly by negro laborers. This was probably the only time 
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SEA FACK OK FX)RT FISHKH-MIGHTIKST l-ORTRESS OF THE SOUTHERN fOXFEDEIlACY 

Along the North Cardinn coast, nciir Wilniingtou. guanlinR tin- |>ort lonjji-Ml opi-ii tci blockftdc-runnrrs, lay llipsi- far-fliing earthworks. 
Heavj- timbers wert heaped fifteen to twenty-Bve teet thiek with sand, aodded with luxuriant marsh-Brnss. Bi'low appeurs some of Ihe 
deatructioD ^Tought by the fire of the Fedeml war-sliips. Here are Ihc einplaccineats next tii llie angle ot Uie work on llic left of the 
aea face, and a bomb-proof under the traverse. The first gun on the right is a lO-ineh (lolunibiad (liHm»unte<l by th<: iLssaihinLij' tire. 
Only the old-style two-whtelfd wooden carriage, without cliaasis, ean be seen, at the top of the bank — ready U\ tumble over. The 
next gun Is also a lO-lneii Columbiad whieh luu iH-en knocked off its wooden barbette carriage: the third, a O^g-ineh riHe. <in a two- 
wheeled wooden carriage. The carriage Iuls been knoeki-d entirely off the bank, and is lying in llie piHil of water. The only gun left 
nu>unte<l is the lO-inch Columbiad to the l.'ft. The fort finally succumbed to the terrific fin- of the Fed.Tul fl.i-t on.lanunry l,>. 1B65. 
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BEHIND THE RAMPARTS-HAVOC FROM FEDERAL SHELLS 



®ljp QlnufcJirratp lEugiiitprfi * 

that tlie Confederates required negro laborers to work under 
fire, and to tlieir credit be it said that they performed their 
task with apparent willingness, 

The engineer troops «'ere the last to leave the city of 
Petersburg, for the destruction of the bridges devolved upon 
them. They retired from the north bank of the river early in 
the morning of April 3, 1865, under a scattering fire from the 
advance guard of the Federals. 

Then followed a day's march to Goode's Bridge, and the 
crossing of the Appomattox River at that point, not only of the 
army and its wagon trains, but also of a large number of other 
wagons, carriages, buggies, and riders on horseback. Govern- 
ment and State officials, bank-officers with their specie, and 
many private individuals seeking safety for themselves and 
their belongings. 

It had been planned to use the newly built BeviU's Bridge, 
which was the nearest to Petersburg, for the troops and trains 
from that point, Goode's Bridge for troops from Richmond, 
and a jjontoon bridge at Genito for all not connected with the 
army; but by reason of high water, which covered the ap- 
proaches, BeviU's Bridge was useless. The pontoons for Gen- 
ito, which were ordered from Richmond two days before, failed 
to arrive, and tlius everything converged at Goode's Bridge 
and the railroad bridge at Mattoax. 

This awkward situation was relieved to some extent by 
hurriedly laying a rough plank flooring over the rails on the 
railroad bridge, which made it practicable for vehicles to cross 
at Mattoax. 

The crossing to the south side of the Appomattox River 
having been effected in some confusion, but. owing to the light 
of the moon, without accident, both the railroad and pontoon 
bridges were destroyed before daylight; and tlie engineer 
troops moved on to Amelia Court House, where some rest but 
very inadequate rations awaited them. 

Soon orders came from General Lee to push on to Flat 





FORT FISHER 
EFFECT OF THE NAVAL BOMBAHUMENT OF DFXEMBER. 1864 



In 1H6t, a largiT fimtt than i:vrT luul iisHcmbli-d undrr one iiimmantl in the hiat<iry ut thp American nnvy was ciiiicentratiHl U-furc 
Furt Fiahcr, North Carolina. luultT .Vdmlntl Daviil D. Ptirtcr. Sixty vmHcIa, of whirli fi\'e wi'rc ironi;laiLi, arrived in sight of thi- ram- 
paria oa the morning of December inh. After a futile effort to ilamagc the fort by the explosion of the powder-boat lauuiaita on the 
night of December 23d. the fleet Muled in to l>egin the bombardment. The Neie Iromuleji, tolluwed by the monitors, took position 
ai dose in an their drafts would permit. I'hc Uinnrjota, CiUorado, and Wabash followed near. With a deafening roar and a sheet 
of flame, theHC frigates diseharged their bruadsidea of twenty-live 9-inch guns, driving tlu' garrisun into their bomb-proofs. On Christ- 
mas Day, the bombardment was resumed by the larger vessels and the imnelads. while the amaller vessels covered the landing of General 
Butlcr'i troops from the transports which had just arrived. The fort proved too strong to take by assault, and the troops were withdrawn. 
The fort did not fall until January Ifi, 1B6S. This photograph shows the effect of the terrific bombardment of the Federal fleet. 
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Creek, where the failure of an old country bridge and the ab- 
sence of practicable fords delayed the crossing of that stream. 
The outlook at that point on the line of march was evidently 
disturbing to General Lee, for on arrival of the engineer 
troops late in the afternoon, for which he had waited, he im- 
pressed upon the colonel in command of them the necessity for 
strenuous efforts to effect as rapid a crossing of Flat Creek 
as possible, emphasizing his instruction by saying that a cap- 
tured order from General Grant to General Ord, who was at 
Jetersville, indicated an attack early next morning. 

Timber was felled; a new bridge was built; the last vehicle 
had passed over it, and the engineer troops were already in 
motion toward Amelia Springs, when a Federal battery unlim- 
bered on a near-by hill and fired a few shells to expedite the 
movement of as tired and hungry a body of Confederate troops 
as could have been found that morning in General Lee's army, 
where fatigue and hunger were familiar conditions. 

When the engineer troops, which had been rejoined by the 
companies detached for service north of the James River and 
had made a respectable showing in strength, reached Sailor's 
Creek, where the rear guard of the army was in line of battle, 
expecting an immediate attack, the general in command looked 
pleased and said they were just what he was looking for to 
reenforce a weak spot in his line. To decline such an honor 
was not within the range of mihtary possibilities, but an order 
from General I^ee, which a courier had been seeking to deliver, 
made it imperative to move on to the assistance of the wagon 
trains. A heavy ordnance train, which was stalled in an effort 
to surmount a steep hill over a bad road and to cross a creek 
through swampy ground, was causing serious delay, and a 
number of wagon trains were parked in the fields, waiting for 
their turn to move on. 

While this congestion was being partially relieved, the 
battle of Sailor's Creek was fought, which resulted in defeat 
to the Confederates, who were falling back in disorder toward 





WHKRE THK SA1U)RS ATTACKED— TllK MOINU HATrEltV AT KUtT KLSHEIl 



In Ihu phi)lo(^|ili unpx|ilodi-d li-inch sliclla van be pluinly arva upon tilt Uscli. lu tliry tell on Janiuiry 13. IHUo, in tlii' ti-n 
from the FoiUtiiI flwt iindiT Rrar-A<litiirnl I'ort,T. This was the land (lur-. the piirtion tu th<- li-fl was tho iuiftli' .)f Uw w.irfc 
land assault by the sullonion Jauuiuy IJilh, uas rfpuJM-tt with u luss of Hume LUnt' huodri'il killinl and uoundt^. Attlicwfid 
of the workH, liowcvcr. the urtiiy under (icwml Alfml II. Terry succ^eilrd in efftcting an enliuruTe itiid ciipliinil thi^ fiiri that <■ 




ONE OF TIIK HUGE TKAVKRSES. AhTKR THE BOMBARDMENT 
A travcne in un earthwurk built perpendicular to the niain worL in order tu limit thu destructive urea uf sheila. The tr7L\-i'rsi-s ul Fori 
FUter rose twelve tuct above the twenty-toot parapet, ran back thirty feet, and exceeded in size any previously known to cngimi'rs. 
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the stiU-delayed accumulation of wagon trains. This caused 
a panic; traces were cut, and the drivers, mounted on the de- 
tached mules, abandoned their wagons and sought safety in 
rapid flight. But the panic was not communicated to the 
engineer troops, which were formed in line across the roa*l, in 
the behef that the broken ranks of their veteran comrades 
would re-form behind them, for no foe was in sight. 

Such was the situation when General Lee himself came 
back, followed by Mahone with bis division, which then became 
the rear guard. The engineer troops, being placed under 
Mahone's orders, moved in advance to the Appomattox River 
at High Bridge, and, in accordance with instructions, pre- 
pared to destroy the railroad bridge and the wagon bridge, 
after the troops and wagon trains had all passed. 

The order to set fire to the bridges was so long delayed 
that, when it was done, the Federals were close at hand, 
although not visible from the wagon bridge. They made a 
dash and put out the fires before the structure, which did not 
burn readily, was seriously damaged. In an ineffectual effort to 
recover and complete the destruction of the bridge, the engineer 
troops met with some losses in killed, wounded, and captured. 

There were a day or two more of hunger and fatigue, and 
then the closing scenes at Appomattox Court House, on the 
morning of April 9th, which found the engineer troops in line 
to protect wagon trains, with the Federal cavalry in their front. 

Of the officers of the Kngineer Corps of the Confederate 
army, few are left to give any account of their services. Many 
of them were attached to the different commands in the field, 
quite a number of them were employed in making surveys and 
preparing maps for the use of the army, and others were in 
charge of the erection and enlargement of fortifications. 

The records of the engineer bureau are said to have been 
removed when Richmond was evacuated; but what became of 
them will probably never be known, except that some, if not all, 
of the maps fell into the hands of private individuals. 



THE RAILROADS 
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THE LOCOMOTIVE FRED LEACH, AFTER ESCAPING FROM THE 
CONFEDERATES — THE HOLES IN THE SMOKESTACK SHOW WHERE 
THE SHOTS STRUCK, AUGUST 1, 1863, WHILE IT WAS RUNNING ON 
THE ORAKQE AND ALEXANDRIA RAILROAD NEAR UNION MILLS 




WHAT LINCOLN CALLED THE "BEANPOLE ANU CORNSTALK" BRIDGE. BUILT OVER POTO\L\C CREEK 



This [aiiiou5"bi9U)pokiuul cornsUlk" bridge, so named by Prwidi-nt LincdD. amaziil ut its slim structuif, was rushml (i|> by tiiUlly 
inexpurt labor; yrt in spite of this ini-uniprtcnt assistance, an iimuffident supply ot tm.k. wet Wfathrr uitl u soirdty of fuud. the bri'lltf 
wiis ready U> vany trains in Ifss than tnu weeks. Firot on thin site liad been the oriftinaJ milnuid enRuiug — a. solidly ruiistnieted aStir. 
dcstniyed early in the war. Aftirr Uie destrurtimi of tlie "beanimle and eornstalk" bridge by tlie I'niiin troops when Bumnide evacuated 
PrederidubiiTg, came a Uurd of more sulid cunntructiun, shimn in the upper photiifcraph on the right-hand page, Th« bridge betnir 





'niE THIRD RIUDGE, rHtriXHlRAPHED APRIL It. IStW— BELOW. THE tXU'RTII 



ia the fuiirth U> be built for Ihe Hiehnioml. Frpdorii^kslmrg and P.it.imuo Ruilroacl iit this pciint. Tli.- I ■iiLt.il Sutrs Military RuiEriHul 
(\.nstnii.-tion Ciirps \>y lliia lime piissi'ssed Iwlh triiiued mi'ii and mii-isary toiJa. Wurk nn this lii-t hntlge wiw be(;un Fridiiy. May 
ao, 18(H. nt fii-c A.M.; tile first truin pii«.-ii-(l uvit Suii.liiv. Mny 3*1, !it tour i-.m. Its totiil length wiis iH ftt-t. unit it» lieigbt was eiiihty- 
two leet. It contained iJOt.iXH) hvl of timlxr. bcHinl meiisure, but tlie lutiuil time of <'i>a'<truction wus jiLst forty huur.s. Tki' photo- 
fCTBph was taken by C.'aptiiiti A. J. ItiiKsell. eliief of pliotognipliii^ corps. Uuitcil Stiites Military ItiiilniaiU. for Ihe Federal GoverriTiient. 
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FEDERAL MILITARY RAILROADS 

' By O. E. Hunt 

Captain, United States Army 

WITH miles of black and yellow mud between them and 
the base of supplies, and a short day's ration of 
bacon and hardtack in their liaversacks, the hearts of the weary 
soldiers were gladdened many times by the musical screech of 
a locomotive, announcing that the railroad was at last up to 
the front, and that in a short time they would have full rations 
imd mail from home. The armies that operated in Virginia 
and in Georgia greeted, very often, the whistle of the engine 
with shouts of joy. They knew the construction corps was 
doing its duty, and here was the evidence. 

In the strict sense of the term, there were but few mili- 
tary railroads in the United States during the Civil War, and 
these few existed only in portions of the tlieater of war in Vir- 
ginia, in Tennessee, and in Georgia. Roads owned by private 
corporations were seized, from time to time, and operated by 
the Governments of both sides as military necessities dictated, 
but, technically, these were not military roads, altliough for the 
intents and purposes to which they were all devoted, there 
should be no distinction drawn. The operation of a railroad 
under Government military supervision, while retaining its 
working personnel, made of it a militarj- road in every sense. 

Great railroad development in this country began during 
the second quarter of the nineteenth century. The United 
States Government, about 1837, adopted the policy of loaning 
to railroad companies officers of the army who had made a sci- 
entific study of this new means of communication, and the 
result was a benefit to the roads and the Government. 




"THEY KNEW THE CONSTRUCTION CORPS WAS DOING ITS DUTY" 

CAMP OF THE CORPS AT CITY POINT IN JULY, 186* 



The construction corps of the United States Military Railroads had a comparatively easy time at City Point 
under General McCalliun. There was plenty of hard work, but it was not under fire, and so expert had they 
become that the laying of track and repairing of bridges was figured merely as a sort of game against time. 
The highest excitement was the striving to make new records. It had Ijeen otherwise the year before. 
General Herman Haupt, then General Siij>erin ten dent of all tlie militarj' railroads, had a[)plied for and re- 
ceived authority to arm, drill and make the military railroad organization to some extent self-protective. 
This was on account of the numerous depredations (committed along the Orange and .Alexandria Railroad. 
Bridges were destroyed and rcconstrm^ti-d (that o^■e^ Bull Run for Uie seventii time), trains troubled by 
marauders, and miles of track destroytnl by the armies. These men in their camp at City Point look alert 
and self-sufficient. The investment of Petersburg had begun, and their troubles were practically over. 
[.-18] 
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Constructing companies were assisted in carrj'ing out their am- 
bitious projects, iiinl tilt" Cloveniment iirofited greatly by the ^r — '^'"'"^ 
experience gained !iy Hie officers so detailed. " In this manner 
army officers became the educators of an able body of civil en- 
gineers, ivbo. to this day, have continued the inherited tradi- 
tions, methods, discipline, esprit de corps, and the high bearing 
of their distinguished predecessors." 

General Grant spoke very enthusiastically of the work of 
the railroads and wagon roads operated for him during the 
Virginia cam[)aign of I864. when his army had to be supphed 
by wagons over the extremely difficult roads, from the termini 
of railroad lines that were pushed into the Wilderness as far as 
possible, and from ever-shifting bases on the ri\'ers, where the 
lafk of dockage facilities made the work of handling freight 
very arduous. He particularly complimented the officers in 
charge of the trains on the fact that very little special protection 
had to be given them. 

General Sherman, in his memoirs, notes that his base of 
supplies during the campaign of 1861 was Nashville, supplied 
by railroads and the Cumberland River, thence by rail to 
Chattanooga, a secondary base, and by a single-track railroad 
to his army. The stores came forward daily, but an endeavor 
was made to have a constant twenty days' supply on band. 
These stores were habitually in the wagon trains, distributed 
to the corps, divisions, and regiments, and under the orders 
of the generals commanding brigades and divisions. Sher- 
man calculated that, for this supjily, he needed three hundred 
wagons for the provision train of a corps and three hundred 
for the forage, ammunition, clothing, and other necessary 
stores — a total of six hundred wagons per corps. It was recog- 
nized as imjiossible for the wagons to go a great distance from 
the terminus of the railroad and still maintain their maximum 
efficiency of operation, and hence the efforts made to keep his _' 
railroad coiistruetinn up to the rear of his army. -^ ^rs 

The constniction. operation, and repair of the railroads f_~jw.-^gi 

|iT(() -""■ "- - 





GENEBAL HAIPT INSPECTING THE MILITARY RAILROAD— 1863 



On the emtMnkmrnt stBiidi Gennftl Haupt oiTrsM-ing the octiul work on the rulroad. This photograph gives an indication of the 
■turret of his sueceas — do detail was too small for him to inspect. He wan a graihiate of Ihe Tnitnl States Military Academy in the 
cUm of 1B3A. He resigniHl his eommiiision soon after gnuluation. and entered the railroad service in the State of Pennsylvania, His 
especial forti; was bridge-building. In ISM be became identifieti with the Pennsylvania Railroad, and in ItJ65 he became interested 
in the Hoosac Tunnel project in Massachusetts, which he carried to successful completion. In April. 1862. Secretary uf War Eldwin 
M. Stanton summoned him to Washington and put him in charge of re.icuing the railways and transportation serHce from the chaos 
into which they had fallen. At first employed as h civilian, he was given later the rank of colonel, and at the second battle of Bull 
Run WM commissioned brigadier-general of volunteers. His work was magnificent, and hesoim bad the railroads nmning smoothly. 
On account of differences with General Pope, he retired to his home in Massachusetts in July, IB68. A few days later he received from 
the War DeputDvemt the following telcfram: "Come back immediately; aumot get along without you; not a wheel moving on any 
oftbemtdi." G«nenl Haupt retunied. and th« lAeda be|an to move. On Septonber 14, 1803, D. C. HcCallum aiKceeded Haupt. 
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of the Federal Army of Virginia and the Army of the Poto- 
mac were, imtil September 9, 1863, largely in the hands of 
Herman Haupt, who, for a time, also held general superintend- 
ence over all the military roads of the United States. 

In April, 1862, the great war secretary', Edwin M. Stan- 
ton, sent an urgent telegram to Mr. Haupt, requesting him 
to come to Washington. Knowing that Congress would prob- 
ably exercise a certain amount of supervision over his work if 
he entered the Government ser\'ice, and having had a discour- 
aging experience already with legislative bodies, he hesitated 
to undertake the work which Secretary Stanton pressed upon 
him. However, having been assured by the joint committee 
of Congress having such matters in charge that his interests 
would not be sacrificed, he immediately began the task of res- 
cuing the railway and transportation service of the Federal 
armies from the apparently irreparable chaos into which it 
had fallen. Secretary Stanton knew his ground when he con- 
fided this work to Haupt. He also knew his man, and the 
absolute integrity and fearless energy that he was capable of 
putting into any enterprise he undertook. 

At first, Haupt was employed as a civilian. On April 
27, 1862, however, he was appointed aide-de-camp on the staff 
of General McDowell, whom he had known at West Point, 
and with whom he was soon on the closest terms, both person- 
ally and officially. On May 28th, he was given the rank of 
colonel, which he held until the second battle of Bull Run, when 
he was commissioned a brigadier-general. 

The first important work under Haupt's direction was 
the reconstruction of the railroad from Aquia Creek to Fred- 
ericksburg. This became, on reopening, the first strictly mili- 
tary road in the United States during the war. At Aquia 
Creek, the large wharf had been completely destroyed and the 
railroad track torn up for a distance of about three miles, the 
rails having been carried away and the ties burned. All the 
bridges in the vicinity had been destroyed by burning and their 





A PROBLEM SOL\TD BY THE ENGINEERS 

It was & loDg step from Cvesafs nouden briijgrs to the difficulties wlucli conCrvntrcI U\v United States Cunstrurtiun Corps in thr Civil 
War. Here is ud example uf its viork. Time and again, during 180i-G3. the bridges on the line at the Orange & Alexandria Railroad 
were destroyed by both sides in advance and in retreat. It remained for the army engineers to retvnstruet them. It was a work re- 
quiring patience and unceasing aclivity, for speed was of prime importance. These strueturea. capably of supporting the passage jjf 
heavy nolriMu] trains, and builtin a few hours, were eonspicuoiu triumphs which the American engineers added to the annals of war. 
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abutments blown up. The road-bal had been used by wagons 
and cavalry and was badly cut up. 

Tlie first bridge to be constructed on the line was at 
Accakeek Creek. Tliis was built complete, with a span of 
about one hundred and fifty feet and an elevation of thirty 
feet, in a little more than fifteen hours on May 3 and 4, 1862. 
The next and most serious obstruction was the deep crossing of 
Potomac Creek. Here was built what is known as a deck 
bridge, of crib and trestle-work, four hundred feet long and 
eighty feet high. As before, totally inexpert labor was em- 
l>loyed, and only a very few officers who had any knowledge of 
that kind of work were available. With this incompetent as* 
sistance, with an insufficient supply of tools, with occasional 
scarcity of food, and several days of wet weather, the r/ork was 
nevertheless advanced so rapidly that in nine days the bridge 
was crossed by foot passengers, and in less than two weeks an 
engine was passed over, to the intense delight of the soldiers, by 
whose labor the structure had been erecteil. It was completed 
on May 13th. After President Lincoln first saw this bridge he 
remarked : " I have seen the most remarkable structure that 
himian eyes ever rested upon. That man, Haupt, has built a 
bridge across Potomac Creek, about four hundred feet long 
and nearly a hundred feet high, over which loaded trains are 
running every hour, and, upon my word, . . . there is nothing 
in it but bean-poles and corn-stalks." 

The railroad bridge across the Rappahannock at Fred- 
ericksburg was constructed next in about the same time as that 
across Potomac Creek, and was six liundred feet long and 
forty-three feet above the water, with a depth of water of ten 
feet. This structure was built under the immediate supervision 
of Daniel Stone. 

The excitement created by General Jackson's invasion of 
the Shenandoah, in 1862, caused orders to be issued to Mc- 
Dowell to intercept him. The railroads were unserviceable, 
and it became Haupt's duty to make such repairs as would 
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BRIDGES WHILE YOU WAIT, BY THK CONSTRUCTION CORPS 
Earl; in 1863, after Burnaide was relie\-ed and while the Army of the PoUimac was lying at PredCTicluburg under Hooker, the van- 
stniction corps nperimented busily with portable trusses and torpodora. Records of the cxpcrimcnta were made by photograplis. 
Mid these i-iews served for the education of other Federal armies. Above are some of the very photographs that instructed the Federal 
*rmkt in " bridge-building while you wait." Hooker's first plan of operetioos, pven in confideace to General Haupt, required Urge 
prepuatioiu of railroad-bridge material. Although the plans were aubaequently changed, use wai found lac all tA this nuteriBJ. 



enable McDowell's forces to reach the Valley, at Front Royal, 
ill time, if possible, to get in rear of the Confederates. Mc- 
Dowell was then in command of the Department of the Rap- 
pahannock, and Haupt was his chief of construction and 
transportation. 

The road to be repaired was the Manassas Gap Railroad. 
It was promptly put in order from Rectortown to Piedmont, 
but the equipment was insufficient to enable it to sustain the 
amount of work suddenly thrown upon it. Besides, the opera- 
tion of military railroads was not understood, and the difficul- 
ties were constantly increased by military interference with the 
running of trains and by the neglect and, at times, absolute 
refusal of subordinates in the supply departments to unload 
and return cars. The telegraph was, at this period, so uncer- 
tain an instrument that it was considered impracticable to rely 
on it for the operation of trains. Consequently, a schedule 
was arranged. But here again there was trouble. Even the 
War Department consented to having this schedule broken up 
by unwarranted interference, and the operators were compelled 
to return to the uncertain telegraph for train despatching. 

Colonel Haupt stated, in a report of these difficulties to the 
War Department on June 6th, that the road had theretofore 
been operated exclusively by the use of the telegraph, without 
the aid of any schedule or time-table for running the trains; 
that such a system might answer if the telegraph were always 
in order, operators always at their posts, and the line exclu- 
sively operated by the railroad employees; but when in opera- 
tion it was frequently appropriated to military purposes. In 
consequence, he had, on one occasion, been compelled to go 
eighteen miles to get in telegraphic communication witli the 
superintendent to learn the cause of tlie detention of trains, 
and had been compelled, after waiting for hours, to leave with- 
out an answer, the telegraph line being in use for military 
messages. 

As a further evidence of the unreliability of the telegraph 
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GlARDENd THK 'O. & A." XEAK UNION MILLS 
Jackson's raid around Pope's arnij on Bristoe and Manassas stations in August, I8«a. taught the Fi-diTal generals that both railroad 
and base of supplies must be guarded. Pope's annj- was out of subaist^'ncc and forage, and the singl(>tmck railroad was inadequate. 




DEBRIS FROM JACKSON'S RAID ON THE ORANGK AND ALEXANDRIA RAILROAD 
This scrap-heap at Alexandria was composed of the remains of cars and engines destroyed by Jackson at Bristoe and ti 
Tbe Confederate leader marched &fty miles in thirty-six hours through Thoroughfare G^>, which Pope had neglected t 
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for railroad use, Colonel Haupt stated that, even if a wire and 
operators were provided for the exchisive use of the road, the 
hrie would be so liable to derangement from storms and other 
causes that it could be considered only as a convenience or an 
auxiliary. As a principal or sole means of operation it was 
highly unreliable, and was not a necessity. 

In order, then, to get some kind of service, the use of the 
telegraph had again to be abandoned, and even a scliedule was 
dispensed with. Trains received orders to proceed to Front 
Royal with all speed consistent with safety, returning trains 
to give the right of way, and all trains to send flagmen in 
advance. These flagmen were relieved as soon as exhausted. 
The trains were mn in sections, and after considerable expe- 
rience in this method of operation, a certain measure of success 
was obtained. 

JMcDowell's orders had been to intercept Jackson; he had 
personally hurried through Manassas Gap with the troops in 
advance, and was at Front Royal when, on ilay 31st, an 
engineer officer reported to him that there was a bad break in 
the railroad just west of the summit of the gap, with the track 
torn up and rails and ties thrown down the mountainside. 
McDoHcU sent a hurried note to Haupt, who was east of the 
gap, and he replied by the same messenger that the general 
need feel no uneasiness, for, if the rails were within reach, the 
break could he repaired in a few hours. On June 1st, soon 
after daylight, the men of the construction corps reached the 
scene of the wreck and found it in bad shape, but set to work 
immediately. The broken cars were tumbled over the bank 
in short order. The track gang was divided into two parties, 
working toward each other from the ends of the break. The 
rails and ties were hauled up from the side of the mountain 
below, and by ten o'clock an engine passed over and was sent 
to report to General ]McDowell. Notwithstanding the quick 
work done throughout, Jackson escaped up the Valley, and the 
pursuit was fruitless. 




BEFORE THE FRESHET OF APRIL, '63 
THE BRIDGE OVER BULL RUX THAT KEPT THE CONSTRUCTION CORPS BUSY 



The United States Militarj' Railroad Const nrct ion Corps not much of its training at this point. The bridge 
over Bull Run near Union Mills was one of the most frequently reconstructed of the war. This photograph, 
taken from upstream, shows its appearance before it was carried away by the freshet of April, 1863. On the 
pages following it appears in se\eral stages of de.struction and reconstruction after that event. This neigh- 
borhood was the scene of numeroiis guerrilla raids after the battle of Chaneellorsville, May 2, 1863. It was 
visited with fire and sword again and again by both the Federals and Confederates, as the fortunes of war 
gave temporary possession of this debatable bit of ground, first to one side and then to the otber. 
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After the withdrawal of McDowell from the Valley, there 
was a IqU in the active operations, and the construction corps 
was reorganized. Up to this time it had been composed of 
details of soldiers. It was now made up of a permanent per- 
sonnel, assisted by details when necessary. Under date of 
June 11, 1862, a set of regulations was promulgated by Colo- 
nel Haupt for the guidance of the corps, and on June 20th, 
Haupt, beheving that he had accomplished the purpose for 
which he was brought to Washington by the Secretary of War, 
sent in a letter of resignation, stating that the communications 
were then aU open, the roads in good condition, the trains run- 
ning according to schedule, abundant supplies of stores for a 
week or more in advance already transported, and no probabil- 
ity of any new work for the construction corps for several 
weeks. As characteristic of Secretary Stanton, it may be noted 
that this letter was never answered. 

On June 26th, General Pope assumed command and per- 
sistently declined to notice Haupt or the duties he had been 
performing. McDowell tried to persuade him to do so, but 
Pope declared that all such matters should be run by the Quar- 
termaster's Department. Consequently, Colonel Haupt went 
to Washington, reported the state of affairs to an assistant sec- 
retary of war, and proceeded to his home in Massachusetts. 
The understanding was that he was to return if needed. Soon 
after his arrival home he received from the War Department 
the following telegram, " Come back immediately ; cannot get 
along without you; not a wheel moving on any of the roads." 
He reported to General Pope at Cedar Mountain, and received 
orders to dictate such directions as he deemed necessary to the 
chief of staff. Orders were thereupon issued, placing Haupt 
in entire charge of all transportation by railroad within the 
lines of operation of Pope's army. This was August 18th. 
On August 19th, the Secretary of War confirmed the order 
issued by General Pope on the previous day. 

During the retreat of General Pope, the railroads under 





LEI-TING THK ^ILCNKi-fOlND E\<;iNK ■■VIlIltARI) ' I'lKIM THK I>HA\V OF LONG HR[DGE 



Tliis «TDC iA Marrh. 1801. siimji-sts aonu- of thi- Jiffinilli.s wliicli «.nfr..nt 
Iiiiim Itriilgi'. fnmi tin- niilnuiil-iniin's vicw-)Hiint. »*«* iml ii v.ti- xiil).4|aiili:it 
ti-n<lent «f milltiLry nijln^xls c.f \'irf.'iiil». r<'i>..rl*-<l l.> ltri|.-adi.T-G.'ii.'ciI I>. 
pprii'Ucnl great <iiffii'iill.v iti k(-<']iiii).' it ^^riiri' f»r tlii- jiassji^.' ,.! Imiif. <) 
was n<iirl,v .iolroyi-.! by it tiic willi a si'Ii.kiiut in t..n. ruimiiin inl.. it, i 
apftD of thi- briclKi-. tin- ,-iitir.- s|mii k-inj! wn-ckci. I'll.- rc'siiif of Hit- " \ilj 



(1 til.' Mi]HTintMiili'iit i.f iiiilitiiry niilnviils diirlng the tar. 
tnii'dirc-. J. .1- Ml" in-, i-liii'f i'ii(iiniiT anrl gi'llcral siipi^in- 
<'. Mc'Cdliini. im<<rr 111.' (Ul.'iif July I. INIm. that lu- rx- 
.ViiCiist j-i. IHIil. Ill,' .Iniw at llir Niiitli <-iul cif tlu' liriclKi^ 
ul l''<-l)riiiiry IS. IHIi.>. iiii I'liKiiif broke throufili thi- lu.utli 
•iird." whirh H'l'iKbitl .JD.IKW pounds and oust 9ll.)il.i. wa-* 



appoTpntl}' effectual: tfir same ivpurt :>tatcs tlukt it ran 3.700 mill's at a tiital cost of M,31)i.Tf< in the fiscal year ending June, IWiS. 
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the direction of the chief of construction and transportation 
rendered great aid in the transportation of troops and in the 
removal of the wounded from the front. The supply of the 
armj' was kept up at the same time. This would have been 
entirely impossible in the early days of the war, yet the neces- 
sity of having one head for this service had not yet impressed 
itself on all the general officers of Pope's army, for we find 
interference with the operation of trains from officers who 
would not have done so if they had realized the importance of 
non-interference. There has been some controversy regarding 
the non-arrival of troops at the front during this campaign, and 
the point has been made that it was impossible to secure rail 
transportation. It appears that the railroad was a single-track 
one, with a limited equipment of cars and engines, and neces- 
sarily it was impossible tj?, forward troops with the rapidity 
that could have been desii^, but under the circumstances the 
.operation of the trains was as successful as could have been 
hoped for. i 

In consequence of the interference by subordinates with 
the running of trains, a positive order was issued by General 
Halleck to all concerned, directing that no military officer 
should give any orders, except through the chief of the con- 
struction corps, that would affect the operation of the road, 
and that all orders must come from either General Pope or 
General Halleck, except in case of attack on the road, in which 
case the officials of the road were to consult the commander 
of the nearest body of troops. 

By August 26th, it was evident that the railroad could be 
relied on for nothing more than tiie necessary supplies for 
Pope's army, except in cases where the trains should happen 
to be unemployed, in which case troops could be forwarded. 
A schedule for use in such event was provided. Transporta- 
tion was to be furnished in the following order: First, subsist- 
ence for men in the field; second, forage; third, ammunition; 
fourth, hospital stores; fifth, infantry regiments that had seen 




On September 14, 1863, 
General Haupt was relie^'ed 
from further duty in the 
War Department, and 
turned over hia duties to 
Colonel (later Major-Gen- 
eral) D. C. McCallum, who 
was appointed Superint«n 
dent of Military Railroads. 
The efficient operation of 
the roads with the Army ot 
the Potomac continued, and 
received the enthusiastic 
pruse of General Grant. 
Engines for the military 
railroad at City Point had 
to be transported by water. 
In the lower photograph 
the "General Dix" b seen 
being landed at City Point. 




MAJOR-GENERAL D. C. McC.\LLUM 

AN OFFICER PRAISED BY GENERAL GRANT 



This engine weighed 50,' 
OOU pounds and cost $9>500. 
It was credited with a rec- 
ord of 16,776 miles at the 
comparati^'ely low cast of 
$6,136.02 during the fiscal 
year ending June, 1865. 
Behind it is the tender 
piled up with the wood 
nhich was uiied for fuel in 
those days. This is what 
necessittitcd the gigantic 
stacks of the wood-burning 
engines. The " General 
Dix" has evidently been 
put into perfect condition 
for its trips over the un- 
even track of the railway 
from City Point to the 
army lines at Petersburg. 




LANDING THE MILITARY ENGINE "GENERAL DIX" AT CITY POINT, 186*-« 
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service, and staff horses; sixth, infantrj' regiments that had 
not seen ser\'ipe; and the following were ordinarily refused 
transportation, although tiie positive rule was laid down that 
nothing necessary for military service was to be refused trans- 
portation if such was available — batteries, except in cases of 
emergency, were to march; cavalrj' was to march; mules and 
wagon-horses were to be driven : wagons, ambulances, and other 
^■ehicles were to be hauled over the common roads. 

In addition to the regular duties of construction, repair, 
and operation of the railroads, the construction corps did 
valiant service in securing information of the Confederates and 
also of Pope's army, which for a time was cut off from com- 
munication with the Federal capital. Their telegraph opera- 
tors would go as far for«'ard as possible, climb trees, recon- 
noiter the country, and send back by wire all the information 
they could gather. As soon as the Confederates had withdrawn 
from the vicinity of JVIanassas, the corps promptly began re- 
pairing road-beds, tracks, and bridges. Pope's army was soon 
resupplied and the intense feeling of apprehension allayed. 

In the latter part of 1862, W. W. Wright, an assistant 
in the work of the corps, was placed in charge of the Cumber- 
land Valley Railroad, which was wholly under military' super- 
vision. Later in the war, Wright was in charge of Sherman's 
railroads during the great Atlanta campaign in 1864. For 
his guidance with the Cumberland road the instnictions were: 
First, not to allow supplies to be forwarded to the advanced 
terminus until tliey were actually required; second, only such 
quantities were to be forwarded as could be promptly removed; 
third, cars must be promptly unloaded and returned; fourth, 
to permit no delay of trains beyond the time of starting, but 
to furnish extras when necessary. 

When Burnside's corps evacuated Fredericksburg upon 
the withdrawal of the Federal forces from the Rappahannock 
line before the second Bull Run campaign, all the recon- 
structed work at Aquia Creek and some of the bridges on the 

[i90] 




THE CONSTRUCTION CORPS TURNS TO WTIARF-BUILDING 
The ccuutnictioa corps of the United Statea Military Roitnuds w&a ta vprsatilc in its sttalnmcnts aa the British marines according 
toKqiling — "Soldier and Sulor, too." This biisy scene shows conHtructioQ men at work on the whariea which formed the City Point 
terminal to Grant's military railroad, connecting it nith the army in front of Petersburg. This hastily constructed road was about 
Uiirteen milea long, measured in astrwght line and nut counting the undulations, which, if added together, would have made it 
aereral milea in hoght. 




TROOPS AT CITY POINT READY TO RE TAKEN TO THE FRONT BY RAIL 




THE SUPPLY ROUTE WHES THE RAILROADS ^YERE CHECKED 



W'hfn the Arniy of tin- ( 'iiiiil>erland iintk-r Rose<Taiis n'trt-ated from tlio field of C'hickamauga, witli lO.tWOof 
its fl'i.CMMI fffectivos killod and winiiided, it coiiccntratt-d at Cluittanooga. The Confederates under Bra$:g 
held the soiitli hank of the Tennessee, and from the end of the railroad at Bridgeport there was a haul of 
sixty miles to Chattanooga, Twenty-six milesofrailroml. indiiding the hwig truss hridge across the Ten- 
nessee River and the trestle at Whiteside, aquiirterof amilelongandonelmiidred and tliirteen feet high, had 
been <lestroye<l, Rosecraiis' only ront<' to supply Iiis anny was the river. It vvjis Lieutenant-Colonel (later 
Brijiiidier-fJeueral) William G. Le Due who saved from a freshet the first flat-liottonied boat, tlie Chatia- 
ruNtffa, whicli earriod 4.5.000 ratiims up to Kelley's Ferrj-. whenw the haul was only eight miles to the Army 
<if the < 'uuilx-rhuul — instead of sixty. Lat*'r more boats wen- built, and tlie railroad repaired, but it was 
Le Due's ingenuitj- in reselling the nondcserii)t eraft. built liy Captain Edwards, from the oaks along the 
river and an old Ixiiler as raw material, that saved llie anuy niauy pangs of htmgcr, if not general starvation. 
Tlie sixty -mile Iiaid r>ver tlie rough luountjiiii -roads from BridgejKirt to Chattanooga was no longer whitened 
with the bones of the suffering draft aiiinuils who were Ix-inn killeil by thousands in the desperate effort to 
bring food to the army. In the pliotogr.ai»li opj»osile the oilier end of the line — Bridgeport, Alabama — 
is shown as it ap|ieare<l -Vpril -i. ISdJf. Priuiv Felix S.-ilni-Salni. a (lerman soldier of fortune, was Ute 
Conunauder of ihis post. He served on (lie staff of (ieneral Ixiuis Blenker and later was commissioned 
Colonel of the F^ighth New York Volunteers, a German regiment. His final rank was Brigadier-General 
I»21 




ARMY BOATS O.N THE TENN'ESSEE~1»04 




jlilttary EailrnabH -^ -^ * 



railroad, including the " bean-pole and corn-stalk " bridge, had 
liccn again destrnyed, this time hy Federal troops. General 
Haiipt had jji-otested against it, but without avail. On 
October 2()tii. after the memorable battle of Antietam, McClel- 
lan requested that the Aquia Creek and Fredericksburg rail- 
road whan'es and road be reconstructed. Haupt reported that 
the task was now much more formidable than before; that he 
bad protested against the destruction of the wharves and the 
tearing uj) of the road, and especially against the burning of 
the " l«an-pole and corn-stalk" bridge over Potomac Creek; 
that this work was a piece of vandalism on the part of Fed- 
eral troops that couhl have iwen prevented, and that it was 
entirely unnecessary'. Nothing was done immediately toward 
this reconstruction, but strict orders were issued to prevent 
further depredations of similar character. 

On the replacing of JMcClellan by Burnside, in 1862, the 
rebuihling of these structures was carried to completion, and 
again they were in serviceable condition for the campaign 
which ended so disastrously to the Federals at Fredericksburg. 

W. W. Wright was instructed, on December 11, 18G2, 
to jjrepare for the construction of a bridge over the Rappa- 
hannock for the passage of Burnside's army. The rebuilding 
of the railroad bridge was again commenced, but the battle 
began and forced suspension of the work, and it was not fin- 
ished. The battle resulted in a check to the Federal forces, and 
the forward nioA-ement of the Army of the Potomac was 
stopped. Xothing more of importance occurred in connection 
with military railroad operations while Burnside was in com- 
mand. After he was removed, and while the army was Ijing 
near Fredericksburg under Hooker, the construction corps was 
experimenting with trusses and torpedoes; and the U-shaped 
iron for the destruction of rails was perfected. 

The battle of Chancel lorsville was fought; Hooker was 
repulsed, and the same annoyances of guerrilla raids were 
experienced on the Orange and Alexandria road as had been 
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THE STKLCTURE THAT STAVED— THREE TIMt^ti HAD THE CONFEDERATES DESTItOYfD THE BRIDGE AT 
THIS POINT— BRIDGEPORT. ALABAMA 

This bridge of 1864ovrrthcTrnni^ser. on the Nushvillf and Chnttanooga Railroad at Bridgeport. Alabanui. was the fourth in sum'ssion. 
Three previous bridges had bten destroyed by the Confederates. But the Inited States Military Railroad Construction Corps, then 
under the command of Colonel D. C. MK'allum. seemeil like the m.i-th leal tHant Antieus to ri.'ip twice as strong after each upset. So 
it was only for a sliort time that supplies were kepi out of Chattanooga. So c<)DfiiIent did Sherman l>ecome during his great Atlanta 
campaign of their ability to acconiplish wonders, tliat he frequently based his plans upon Ihe rapidity of their railroad work. They 
never (ailed him. Colonel W. \\. Wright directed the transportation, anil General Ailna Anderson directed repairs to the road, in- 
cluding the reconstruction of the bridges, but this latter work was under the immediate direction of Colonel E. C. Smeed. How well 
it was done is evidenced by these two photographs. In the lower one the broad wagon-way below the r^road trestles can be examined. 
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previously felt elsewhere. On June 28, 1868, Hooker was 
relieved by General Meade. The crucial period of the war 
came at Gettysburg. The construction corps, under the per- 
sonal direction of General Haupt, rendered invaluable service. 
Haupt had made Gettysburg his home for part of the time he 
was a resident of the State of Pennsylvania, and knew every 
road in the ^-icinity. He gave great assistance in divining 
Lee's direction of march, and by the great exertions of 
tlie corps the railroad communications were kept open, the 
wounded handled with celerity, and after the battle there was 
a sufficient supply on hand of nearly all kinds of provisions. 

On September 14, 1863, General Haupt was reheved 
from further duty in the War Department, and turned over 
liis work to Colonel D. C. McCallum, who was appointed 
superintendent of military railroads. The efficient operation 
of the roads with the Army of the Potomac continued, and 
received the enthusiastic praise from General Grant which 
already has been noted. 

Extensions aggregating nearly twenty-two miles in length 
were built to the railroad from City Point, in order to supply 
Grant's forces in the lines before Petersburg. After the repulse 
of General Rosecrans at Chickamauga, in September, 1863, 
it was deemed necessarj' to send reenforeemenls from the East- 
ern armies, and the militarj'-railroad officials were called upon 
to know if the movement of the number of troops designated 
was practicable. Colonel McCallum soon gave an affirmative 
answer, and the result was the transfer of Hooker, with two 
corps, about twenty-two thousand men, over twelve hundred 
miles in eleven and one-half days. For this service Colonel Mc- 
Callum was appointed brevet brigadier-general. 

The Knoxville-Chattanooga road was the next to be 
opened, and then the Nashville-Johnsonville line. In all of this 
work the corps introduced new methods to replace the older 
ones. All of this was preparatory to the advance on Atlanta, 
in 1864. 




A MILL WRECKED TO BUILD A BRIDGE 
CUMBERLAND R^VVINE TRESTLE 



Thb trestle across the Cumberland Ra\'ine was rushed up from trees and other materials ready to hand. 
One source of supply was the mill by the mountain torrent. Few boards remun on the structure as the sol* 
diers lounge about it. While Sherman's army advanced on Atlanta, again and again a long high bridge 
would be destroyed, and miles of track totally obliterated, by the retiring Confederates. But close upon 
tlieir heels would come the ronstruction corps: the bridge and track would be restored as if by magic, and 
the screech of an approaching locomotive would bring delight to the Federals and diaappoiotment to the Con- 
federates. With any materiak they found ready to hand the construction corps worked at marvellous speed. 
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In the great Atlanta campaign, the railroad work of every 
kind was probably the best of the war. The hard schools of 
Virginia and around Chattanooga had prepared the railroad 
corjis to initiate greater exhibitions of skill and efficienc\ Gen- 
eral Sherman had such confidence in the abilities of the con- 
struction corps to keei) pace with him that he frequentlj risked 
ad%'ances which depended entirely on rapid railroad work be- 
hind the corps of his army, feeling assured that the rail com- 
munications would keep up with his movements. Thej did, 
and the moral effect of a screaming locomotive constants close 
in the rear of his army, notwithstanding the tremendous de- 
structive efforts of the Confederates in their retreat, was \ery 
great on both armies. A long, high bridge would be destroj ed, 
miles of track totally obliterated, and the Confederates would 
retire; the Federals would advance, cross the stream in the 
face of opposition, and no sooner across than, to the conster- 
nation of the Confederates and the delight of the Federals, 
an " iron devil " would immediately set up its heartrending 
(delightful) screech, announcing that, march as hard and as 
fast as they might, neither army could get away from the end 
of the railroad. 

The marvelous celerity with which bridges were repaired 
or rebuilt, new mileage of track opened, and the operation of 
the road carried on, notwithstanding the numerous breaks by 
raiding parties, will always remain a bright page in the history 
of the Civil War. Colonel ^V. W. Wright directed the trans- 
portation and remained most of the time with Sherman ; Gen- 
eral Adna Anderson directed repairs to the road, including 
the reconstruction of the bridges, but this latter work was 
under the immediate direction of Colonel E. C. Smeed. All of 
these officers had had previous experience in military and civil 
railroading that fitted them admirably for the work. General 
Sherman says the operation of his railroads H'as brilliant- that 
the campaign could not ha\e been prosecuted without the 
efficient serMce which he recened that altogether there were 
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MILITARY TRAIN ON THE CUMBERLAND RAVINE TRESTLE— BELOW, THE CHAT- 
TAHOOCHIE BRIDGE 
Underneath this picture of the army trestle (seen from down-stream on the second page preceding) is repro- 
duced a panoramic view of the Chattahoochie Bridge — -the most mairclous feat of military engineering to 
date (July, 1804). It wajs 800 feet long, nearly 100 feet high, and contained about twice as much timber as 
was required for the "beanpole and cornstalk bridge," shown on page 272. It was completed in four and 
a half days, from the material in the tree to the finished product. This would be record time even now. 
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AN 800-TOOT RA1LR0.\D BRIDGE BUILT IN FOUR ANI> 0'Sfi-«'i? »"'» 



DISMANTLED BY 

A FRESHET 

CONSTRUCTION 

CORPS TO THE 

RESCUE 

It was not only tht* 
daring Confetlprates 
with which the United 
States military- eon- 
struetion corps had 
to contend, but the 
elements as well. In 
April, 1864, a freshet 
Mwejjt away this niiicli 
abnsedstrurture. The 
standard size parts, 
ready prepared, were 
fjtacked in the railroad 
yards awaiting calls 

from the front. Cars were hel<l always ready, and the parts ordered by wire were Imrricd away to tlie 
broken bridge as soon as a comj^tent engineer ha<l inspected the break and de(;i<lcd what was 
needed. The remainder of tlie work of the corps after this material reached the spot was a matter of 
minutes, or at the most of a few hours. The lower photograjili sliows the Bidl Run bridge being rei)aiR"d. 






SWUT REPAIR WORK JIV THE MILITARY R.\ILROAD CORPS 




THE I'lUCK OVEU IHI-L RLN (LEAK AGAIN— CONSTRUCTION CORI"S AT WORK 
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The parts of this rail- 
road crossing over 
Bull Run near Union 
Milb, were of the 
standard size found 
most suitable for emer- 
gencies. Tliis was for- 
tunate, liecause the 
bridge was destrojed 
seven times. A work 
of this fliaracter coidd 
be put up in a very 
few hours. Repairing 
the masonry abut- 
ments, of course, con- 
sumed the greatest 
length of time, but 

even these grew like THE BRIDGE THAT WAS DESTROYED SE\ EX TIMICS 

magic under the efforts of the construction coq>s. Tlie lower photograph shows (lie same bridge rct-nforced 
with trusses. These standard size trusses and other parts of bridges were caR'fiilly made by the skilled engi- 
neers of the construction corps, and tested under weights greater than any they would conceivably l)e culled 
upon to bear. These parts were kept constantly on hand so that repairs could be rushed at short noticed 
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REENFORCED WITH TRUSSES— TRANSFORMED INTO A STANDARD BRIDUE 
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478 miles of road from Ijouisville, through Nashville and 
Cliallaiiooga, to Atlanta, 288 miles of which were constantly 
subject to raids from the foe — the portion from Nashville to 
Atlanta; that this single-stem road supplied one hundred thou- 
sand men and thirty-five thousand animals for one hundred 
and ninety-six days; and that to have delivered as much food 
hy wagon would have been entirely imjiossible, since even to 
have hauled as much a short distance would have taken thirty- 
six thousand eight hundred six-mule wagons, and, when the 
state of the roads was considered, an attempt to supply by 
these means would have been an absurdity. AVhereupon he 
reiterated that the Atlanta campaign would have been an 
impossibility without the railroads. 

When Sherman evacuated Atlanta, preparatory to his 
march to the sea, he destroyed the railroad in his rear, blew 
up the railroad buildings in the city, sent back his surplus 
stores and all the railroad machinery that had been accumu- 
lated by his army, and, as far as possible, left the countrj- 
barren to the Confederates, The stores and railroad stock 
were safely withdrawn to Nashville, and after the dispersion 
of Hood's aiTuy the construction corps again took the field, 
reconstructed the road to Chattanooga, then to Atlanta, and 
later extended it to Decatur, Blacon, and Augusta. 

At one time, just prior to the close of the war, there were 
1,769 miles of militarj' railroads under the direction of Gen- 
eral McCallum, general manager of the miUtary railroads of 
the United States. These roads required about three hun- 
dred and sixty-five engines and forty-two hundred cars. In 
April, 1865, over twenty-three thousand five hundred men 
were employed. The results of the work of the corps were 
recognized throughout tlie world as remarkable triumphs of 
military and engineering skill, highly creditable to the oflSicers 
and men. 
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THE DEFENSE 

OF 

RICHMOND 




THE CAPITOL AT RICHMOND INDKFENRED, WHILE LEE AND HIS 
REUNANT WERE SWEPT ASIDE — APRIL, iSflS 



DEFENDING THE CITADEL OF THE 
CONFEDERACY 

By O. E. Hunt 
Captahf United States Jrtiii) 
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Tlie Editors desire to express their grateful acknowledgment to 
Colonel T. M. R. Talcott, C. E., C. S. A., for a critical examination of 
ttiis chapter and many helpful suggestions. Colonel Talcott was major 
and aide-de-camp on the staff of General Robert E. Lee, and later 
Colonel First Regiment Engineer Troops, Army of Northern Virginia, 
with an intimate knowledge of the Richmond defenses and is able to 
corroborate the statements and descriptions contained in the following 
pages from his personal knowledge. 

AFTER the admission of Virginia to the Confederacy, 
General Lee was detailed as military adviser to the 
President, and several armies were put in tlie field— those of 
the Potomac, the Valley, the Rappahannock, the Peninsula, 
and Norfolk. It was not until the spring of 1862, when Rich- 
mond was threatened hy a large Federal army under 5Ic- 
Clellan, that these forces were united under Johnston's cpm- 
mand- — Lee continuing as military ad\'iser to the President 
until Johnston was wounded at Seven Pines, when the com- 
mand fell to the leader whose brilliant defense of the citadel of 
the Confederacy from that time until the close of the great 
struggle excited the admiration of friend, foe, and neutral, 
alike. 

Owing to the importance of Richmond, General Lee 
found himself always compelled to keep the one object in view 
— the defense of the capital of his State and Government. 

For the safety of the city it was necessary that the ap- 
proaches should be rendered defensible by small bodies of 
I* 




UP THE JAMES AT LAST— 1865 



These Federal gunboats would not be lying so far up the river — above the Dutch 
Gap Canal, near Port Brady — unless the breaking of Lee's lines at Petersburg had 
forced the evacuation of Richmond, and of the batteries which lined the shores of the 
river-approach to the city. The Confederate batteries are silent now; and the 
dreaded Confederate fleet has been destroyed by orders of its own commander. 
The ironclad, Virginia, which never fired a shot, lies in tlie mud near ChafBn's Bluff 
opposite Fort Darling, sunk in a last desperate attempt to obstruct the approach of 
the Federal fleet. Now follows a scene of peace. It is wash-day, as can be seen 
from the lines of clothing hanging in the rigging of the gunboats and of the converted 
ferryboat down the river. The latter will soon return to its former peaceful use. 




troops, so that the main body of the Army of Northern Vir- 
ginia could be utilized in strategic operations, without danger 
of the fall of the capital into the hands of small raiding parties 
from the Federal forces. 

The energies of the Richmond Government were exerted 
in so many directions in preparing for the struggle that the 
immediate preparations for the defense of the capital had to 
proceed very uncertainly. On June 14th, General L-ee re- 
ported to Governor Letcher that the work on the redoubts 
which had been projected was going on so slowly tliat he 
deemed it his duty to call the governor's attention to the matter. 

Lee had, during the previous month, taken the precaution 
to fortify the James River below the mouth of the Appomat- 
tox, by ha\'ing works erected on the site of old Fort Powhatan, 
about twelve miles below the confluence of the two rivers, and 
at Jamestown Island, Hardin's Bluff, JMulberry Island, and 
Day's Point. 

In July, 1861, the citizens of Richmond were aroused to 
their patriotic duty of helping in the fortification of the city, 
and, by forma] resolution of a committee on defenses, pro- 
posed that the city bear its proportionate share of the expense, 
and that their officers consult with those of the general Gov- 
ernment as to the strength and location of the works. It was 
decided to employ the services of such free negroes as would 
be available in the city, under the superintendence of competent 
officers. To these resolutions the Secretary of War replied on 
July 12th, concurring in the views expressed, and saying that 
the question of the division of expense should be adjusted easily, 
inasmuch as there was a duty on the part of the Government 
to provide its share toward the protection of its capital; that 
the militia would be armed, equipped, and drilled immediately, 
and that the construction of the fortifications would be pushed. 

The works erected during the spring and summer of 1861 
in and around Norfolk and on the James River and the Pen- 
insula, were provided for by an appropriation by the State of 





THE ARSENAL AT RICHMOND (AFTER THE FIRE) 

After mchmond was selected as the Capital of the Confederate States it wa^ deemed 
absolutely lital to hold the dty at all eosts. Aside from the impression which 
its fall noutd have made on European nations that might side with the ConFcdemcy. 
its great iron-works were capable of supplying a large part of the materiel for the 
artillery of the armies and for the navy. It pfoiided rtulroad supplies in con- 
siderable quantities. Its skilled artisans furnished labor essential in the techniciil 
branches of both the military and naval servici's during the first year or more of 
the war. Now. as the political center of the new Government, its importance 
was enhanced a hundredfold. The actual fortifications of the city were never 
completed. The Army of Northern \'irgiQia. under its brilliant and daring 
tactician, Lee, proved the strongest defense. Mdd-artillery was made in 
Augusta, Georgia. But here, in the Tredegar Iron Works, wm the only source 
of heavy csliber guns, of which the Confederacy stood in such woeful need. 




THE TREDEGAR WORKS fOH HEAVY GINS 
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Virginia for " river, coast, and harbor defenses " made previ- 
ous to the secession of the State. 

On October 9th, Major Leadbetter, acting chief of the 
engineer bureau, reported to the Secretary of War that the 
pressure of work of all kinds on the city. State, and general 
governments had been such that but little progress had been 
made on the Richmond defenses. Only six guns, 32-pounders, 
had been mounted, while some thirty others were on hand 
without carriages. A few of the carriages were being built, 
but the work was moving slowly for the want of skilled labor 
to devote to that particular project. When the Norfolk Navy- 
Yard fell into the hands of the Confederates, there had been 
obtained a considerable supply of 82-pounder Dahlgrens, and 
army gun-carriages were being made for these at Norfolk, 
but this supply was limited, and the demand was so great that 
none could be spared for Richmond itself. 

By this time, the State authorities were anxious that the 
whole responsibility for the fortifications should be assumed by 
the Confederate Government, and Major Leadbetter recom- 
mended that these wishes be observed. The greatest difficulty 
which he apprehended for the general Government was the lack 
of competent engineer officers. A number of officers of the 
line had been detailed as acting engineers, and with these it 
was hoped to carry the work to a successful conclusion. 

But it was not until the end of February, 1862, that the 
chain of works was fairly well started. It consisted of eighteen 
closed or semi-closed forts, and seven outworks. The -entire 
circuit was about twelve miles, and the designs of all the forts 
were good, and the proposed distances of the works from the 
city varied from less than a mile to more than a mile and a half 
from the outskirts. The complete armament woyld require two 
hundred and eighteen heavy guns. 

The armament, however, was never fully furnished, for 
it was decided by the Virginia State authorities that the line 
was too near the cit} and that if closely assailed there was 
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With llie poasible exception of ChoHcston 
at the seHsidr. Richmond was the bii'st- 
(Iffcndcd cilj- iu Uif Cflnfederiicy. Vicka- 
burg proved lung and difficult of capture 
on account of tlic nutuiul formation of tlie 
litnd. and Petersburg lay behind an army 
entrenched; but the series of Confederate 
batteries along tlie Jiitnes River, up whieli 
the Union army and navy m-re trjing to 
advance, rcnili'red the streaDi impassable 
to the navy and the city above impreg- 
luible against the amiy. These guns look 
solitary and ilcserteil nitli uu ime but the 
photugrapher'a aaaisUnt iu tlie pictun 
But eaeh wns nttrndcd by an eager erev 
so long as the Omtederaoy held the 
n'aehes iif the Jami-s. Tbi' sen-injj of 




tlicse guns marked the last fjreat aland of 
the Confederacy. Union assailants will 
testify to how bravely ami desperately they 
«-ere fought. The Confederacy was eidliiig 
on every man capable of bearing iirnis, 
Tbe Federals could easiiy have duplicated 
their o«n annies in the field. All of these 
guns are mounted on old-fashioned wooden 
carriages. The elevating device of the grin 
in the upper picture difTers inaterlully from 
the screws for that purpose in the lower. 
The breech "■as elevated by mean.'* of hand- 
spikes, using the sides of the carriage as 
fulcra, and retained in the desired position 
by the series of checks visible on its breeeli. 
Even with these clumsy devices the guna 
proved too formidable for tbe Federal Seel. 
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danger that it might be destroyed even before the forts were 
taken. It was apparent that the lines should be extended 
further toward the Chiekahominy, and also aho%e and below 
the city they should be placed much further out. But the inner 
line of forts was so well built and otherwise judiciously located, 
that these works could be used as a support for the more ad- 
vanced positions. 

The principal objection to the armament ^vas that the guns 
were all en barbette, thus exposing them and the men too much. 
But, by the end of February, only eleven guns had been 
mounted on the north side of the river, with twelve more ready 
to mount, while, on the south side, there were but two mounted 
and no others on hand. It was estimated that, even with the 
entire possible armament in sight, it «ould take at least tliree 
months to complete the instalment of the guns; but not one 
single piece more was then to be had. 

So far as the heavy artillery of its defenses was concerned, 
Richmond was in almost a helpless condition. Every engineer 
wlio expresed himself felt that the danger, however, was not 
from the north, as that quarter was well protected by tlie field- 
army, but from the south by the approach of a land force, and 
along the James by the approach of a hostile fleet. 

A certain amount of unsatisfactory progress was made on 
the works and armament; but to strengthen the river ap- 
proaches, five batteries, mounting over forty guns, with pro- 
vision for more, had been erected by the middle of March along 
the river at points below Drcwry's Bluff. 

By that time the control of the defenses had been trans- 
ferred from the State of Virginia to the Confederate Gov- 
ernment, and an officer of the Government placed in charge. 
The opinion that the works were too near the city was con- 
firmed by the Goverimient engineers, but, as much work had 
already been done on them, it was directed that they be com- 
pleted as the\ had been origmalh planned and that, iii case 
ot emergenc\ the secondan works to fill the gaps and those 




THE RIVER APPROACH 

To hold at bay the Federal navy, wtudug 

-.tniii^ on the livtTs B3 it was practically 
supreme on the sea-cuast. taxed the Con- 
fecitraUit in 1804 es|)MiiLlly. The Jaracs 
Kiver cnipliinK iiilo Chi'Sapeake Bay ol- 
fi'ted the in>'aders a teiupling liieuns of 
npprottch. H<i at every piiint of advan- 
luge in its sinuoiis course through thc> 
Uittom loniU ul \'irginin. a Confederate 
Imllcry was pluivd to sweep a reach of the 
river. The big guns. ciuA and bored in 
Hithniond, were mounteii along the river 
in her defense. So skilfully was this work 
condudcd that the FiiIltuI gunboats 
hi'd Richmond until after Ln- 
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retreated from Petersburg. The banks 
of the James often reechoed to the thunder 
of the naval ((ua^ during the Ust .\'ear of 
the war. Battery after battery wua 
silenced, j-et Drewry'a and rhaflin'a 
Bluffs hdd 6rm. while the torprdocA and 
obstructions in the rii-er made it impos- 
sible to navigate. On thia page app>-ar 
two of the Confederate guns that f rowneil 
above Dutch Gap. The lower one is in 
Battery Brooke, whence the deailly fire 
interfered with Ilutler's Canal, and is a 
homemade naval gtm. The upper one 
wBs a Columbiad with rciinforced breech. 
Both of them are mounted on old style 
wooden carriages. 
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to cover the city at a greater distance could be constructed 

hy the troojjs assigned to the defense, aided hy such other labor 
as could be obtained. It was decided to be an injudicious 
^vaste of labor to build the outer works before the stronger 
inner hne was completed, even thougli the latter was too near 
the city. Very few more ginis were procured, however, and 
it seemed of doubtful jiropriety to place so many heavy guns 
in such a contracted space. 

McClellan's Peninsula campaign was bringing his army 
dangerously near the Confederate capital. Hurried prepara- 
tion of the unfinished works placed them in as strong a con- 
dition as possible, and the outer line was started. When the 
Federal army began its advance from Yorktown, there were 
only three guns in position on Drewrj-'s BluflF, but, owing to 
the fear that the Union gimboats would ascend the river past 
the batteries further down, several ship's guns were also 
mounted to cover the obstructions in the channel. 

On May 15th, a fleet of Union gunboats under Com- 
mander John Rodgers ascended the James and engaged the bat- 
teries at Drewry's Bluff. The seven heavy guns now on the 
works jjroved most effective against the fleet. After an engage- 
ment of four hours the vessels withdrew, considerably damaged. 

From information then in the possession of the Confed- 
erates, it was supposed that McClellan would change his base 
to the James in order to have the coo]}eration of the navy, and 
it was hoped that he could be successfully assailed while mak- 
ing the change if he crossed above the mouth of the Chicka- 
hominy. The repulse of the Union fleet at DrewTy's Bluff 
created a greater feeling of security in Richmond, and there 
arose a determination that the honored capital city of the Old 
Dominion and of the Confederacy should not fall into the 
hands of foes. 

The battle of Seven Pines, on May 31st, initiated by John- 
ston while McClellan's army was divided, stopped the progress 
of the Federals, but the serious wounding of Johnston caused 





WIL\T LINCOLN SAW 



Here nre aoatc of tlw sigliLi presented to Uii- 
virv ul I'niii(li-nt Lincota and Admiral 
I'urttr aliuunl thr flu)pibip Malrern, as they 
pructfdeil Up tin- Juijk-m on thr morning of 
April 3. imij, to fntiT the fiillen fit.v ot 
Uichmoiid. Tt) tlic riglit of tlu' top pliotii- 
Igtupli risi- tlie sUwks of tiii' ConfixUTiite 
riiiii f'irgiiiia, Ncur tlii' middli' lif tlw 
riiiniil whirls ot tlw Jamrsloten. Anil in 
lh(- lM>lti)[ii pii'turi'. bi'tun' Fiirt Durlinx 
uppi-ftrs Ik- wr-i-k of tliv PalrKk Ue»n,. 
All llii'w nif vt-nw-ls ot Coniuiodon- 
hiitdii'trs n,!! II .111.1 t Iml hii.1 so lung nm<l<' 



(.-O-U, S(H(J()NKftS WKE( KKU TO HUXK TIIE JAMES- 
c\iTy effort to break tin- bonds forKiil iilxmt 
m by a mure powerful fiirif. iilloiit iind 
ashorv. Tin- pr('\-ioiLi nijtht Un<i>ln, as 
Adminil Porter's glli'st on tlu' ilii'k of thv 
Malrrrn, luui listened to tlu' sound of the 
great i'n|pi(>euu-nt on Hhoie iinil luul iLsktil 
it thi' navy tould not do aoitielliiiiir lo niaki^ 
hbtiiry at the siiine time. Wluii t,.ld tliiil 
the navy's iKirt wasoivuim^ly of n;ilc4ifiil- 
n.-M. tlu- Pn-siilrnt r,v.iH.Hd.-.i. -Bui i'.m\. 
»T nuike a nois,'?'" I'ortiT at omv l,\>~ 
Crapluil to his flei-t-iiiptiiin to »|H'ii ii|>ijn 
the forU: tlu-n the air uii-i n'lit with the 
sound of greiil piiia up the river. SihiU. 
rising even louder, eunie the sound of four 
|!Ti'ut expUMioiu one ufter another— tlw 
blowing np of CoBunodori'Mitchelt'svessi'l!!. 
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the command to devolve upon General G. W. Smith until 
June 2d, when President Davis assigned General L-ee to the 
command of the Army of Northern Virginia. 

Lee felt tJiat if BIcCIellan could not he driven out of 
his entrenchments, there was danger that he would move by 
successive positions, under cover of his heavy guns, to within 
shelling distance of Richmond; and to prevent this contin- 
gency, Jackson was to fall on the Federal right flank to help 
drive McClellan from his position. The movement was so 
skilfiJly made that the Federal commanders in the Valley and 
the authorities in Washington were completely deceived, and 
the Union army now found itself on the defensive, and the his- 
tory of the Peninsula campaign records the retreat of McClel- 
lan instead of a close investment of Richmond. 

During these operations, the field-works thrown up by the 
Confederate army constituted the principal auxiliary defenses, 
but as these were not in positions proper for the immediate 
defense of the city, they were of no particular value after the 
removal of the forces to other positions. As soon as the army 
could recover from the strain of the ordeal through which it 
had passed, Lee turned his attention to the fortifications im- 
mediately surrounding the capital. 

On July 13th, he directed the Engineer Corps to prepare 
a system of defenses from Drewry's Bluff encircling the ap- 
proaches to Manchester from the south, and, on the 31st, he 
directed that the construction of the outside lines north of the 
James be resumed. At the same time, more guns were ordered 
to he placed on the Drewry's Bluff defenses, as well as on the 
other works along the south side of the James. The works of 
Petersburg were strengthened also. 

When Lee started for the Rapidan to enter on the cam- 
paign against Pope, all the troops of the Army of Northern 
Virginia were withdrawn from the fortifications of Richmond, 
and relieved from garrison duty and from the work of con- 
struction by the troops of General D. H. Hill's command. 

1314] 




BATTERY BROOKE— CrNS THAT BOTHERED Bt'TLER 



HalTway between the 
Confederate Fort Dar- 
ling Ht Drewry's Bluff 
and the Dutch Gap 
Canal, which General 
BuUer was buaily con- 
structing, the Confed- 
erates had dug thia 
powerful work. Its 
establishment r e n - 
dcred the construction 
of the Dutch Gap 
Canal a futik military 
operation After 140 
days spent in excavat- 
ing it, Butler, on New 
Year's Day, 1865. ex- 
ploded ie.000 pounds 
of powder under the 
bulkhead: but it tell 
back into the opening. 
Under the fire from 
the guns of Battery 




Brooke the obstruction 
could not be remot-ed 
nor could the canal be 
dredged sufficiently to 
admit of the passage 
of vessels. The picture 
looks south along the 
main ramparts, front- 
ing east on the rii-er. 
While the Army ut the 
Potonmc was fully oc- 
cupied at Petersburg, 
this bfttterj- bellowed 
out hearty de&ance to 
the fleet by night and 
day. The strong Con- 
federate fortifications 
on the James betw-een 
the Appomattox and 



Richmond « 



e effect- 



ive in keeping Gen- 
eral Butler bottled up 
in Bermuda Hundred. 



BOMB-PROOF IN BATTERY BROOKE 
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Previous to the movement of Lee's army, every effort had 
been made to advance the work of construction, so tliat the 
cit\ could be defended easily during the absence of the main 
bod\ and by the time Lee invaded Maryland, the second line 
of outer l^■orks had been ahnost completed around the city at 
a distance of a mile to two miles from the first series of forts. 

Outside of this continuous line were erected some small de- 
tached works, which formed the basis for a third line, built in 
1864 not so complete as the second, but covering all of the 
prnicipal approaches at a still greater distance from the city. 

In October, 1862, during the absence of the Army of 
Northern Virginia from the immechate vicinity of Richmond, 
there were about two thousand troops assigned to the defenses, 
and these were engaged in keeping the works at their maxi- 
mum efficiency, and in ensuring protection to the capital 
against small Federal raiding parties. The batteries at Chaf- 
fin's and Drewry's bluffs were held in sufficient force to prevent 
the ascent of the river by Union gunboats. 

The works of the third line which were first built could not 
have much effect on a hostile army's advance, but as long as 
there was an opportunity of improving the strength of the gen- 
eral scheme of fortifications, work was continued. In some 
cases those of the tliird line at first were without proper protec- 
tion on the flanks, and as it was useless to try to hold works 
that only jeopardized the safety of their defenders. General 
Hill, in July, 1863. reported that the entrenchments in that 
line on the west of the Brook turnpike, overlooking Brook 
Run, a stream flowing into the Chickahominy near Meadow 
Bridge, were not constructed so as to cover all the ground nec- 
essary; and that the infantry parapets were not strong enough. 

At his suggestion, all the troops available were put to 
work at once by the chief engineer, Colonel J. F. Gilmer, all ob- 
structions remo\'ed from the front of the works, the parapets 
of some of the heavier batteries made stronger, and the lines 
of infantry cover connecting the redoubts improved. 
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The narrow reach of the James i>i swept in both diirrtiona by the gun in the upper picture — a large Bniukf rifle, made at the Tredegar 
Iron Worka in the Confederate Capital. Thr ^n below i.s a Coiumbiad nith Brooke rcenforeement. It ia muunlcd within Fort Darling, 
and points down the James toward Chaffin's Bluff, lisible beyond the bend to the left. DrewTy's Bluff commanded thia portion of 
the river ao completely that it was chosen as the site of the first hastily eunstrueted defenses of Richmond in \ii6i, and was subsequently 
BO strengthened as to be almost impregnable. The guns there mounted remained the guardians closest to the Capital on the James 
until the withdrawal of Lee with his remnant of the .Army of Nonhern Virginia from Petersburg rendered them useless in 1663. 
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THE FALL OF RICHMOND 



\Mieii tlie iK'ws rea<'litf<l Uiehiiioii(i. April 5, 18R5, that Lt-c's slender lines had Ijeen broken below PetersbHrg 
and that tlie city was forthwith to bo abandoned, ] tandem onium ruled for a brief sj>.'u-e of time. AH thai day 
by train and wjigon, by hiirse and on fiM)t, the people fled from the eity. Early in the evening bands of 
ruffians appeared, and pillaged and earoiised until the arrest of their ringleaders. The magazines were 
exploded, and Richmond flamed up to the sky, turning the darkness into daylight. There was little sleep 
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NEGRO REFI:(;EES with TIIKIR IKH'SKIIOLD G(H>DS on the C'ANAl. 



that niglit. Xoxt morning an immense imll socnieii lo lutvcr ovur tho cil y that was ii capiliil no niore. Tliiit 
day the Union TOlimins of bhu? innri'hod into Uichmond, iind tho sky was n-nt witlt tht-ir cIicits a.s they 
swept into Capitol Sviuiire. Forty-ciyht hours after that niemorahle still Sunday morning when the iiew.s of 
the break in Ixie's lines rcaclii'd Richmond, tlie city again lay (jniet, her buildings oliarrcd, her |XH)ple sorrow 
laden. The Simdaj- following Lee surrendered at Apjiomattox. The armies in the West shortly yielded. 
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By the time of the arrival of the Confederate army at Cold 
Hai'bor. tlie third line of defenses had been run northeast 
from Chaffin's lihiff to the Charles City road, which was 
crossed four and one-half miles outside of the city, thence di- 
rectly north to the ground overlooking the swampy lowlands 
of the Chickahominy, whei-e it terminated abruptly, its flank 
commanding New Bridge, five miles outside of Richmond. 
From here, detached works held the groimd upstream overlook- 
ing the river, and connected with the lines that had been started 
on ground overlooking the Chickahominy bottoms directly 
north of the city the year before. These were now completed, 
and the lines of detached works followed the right bank of 
Brook Run to its source and then bent toward the James, across 
the Deep Run turnpike and the plank road, four miles up the 
James from the outskirts of the city. The completion of this 
Hne resulted in there being three strong lines of defense. 

The weary ten months which followed tested the strength 
of the gradually weakening defense. All realized that the fall 
of Petersburg meant the fall of Riclmiond, and that the patient 
toil on the miles of entrenchments around the capital finally had 
had the effect of causing the blow to fall elsewhere. Two ex- 
peditions were sent by Grant against the lines to the north of 
Richmond, but not in sufficient strength to test the works. The 
principal object was to weaken the forces defending Peters- 
burg so as to permit a successful assault to be tlehvered. 

The Federal army, under able leaders tested in the furnace 
of war, exhausted everj' device to break through the Petersburg 
lines. They tried them by assault, by mining, by fianking, and 
by bombardment. Lee's genius, seconded by that of his officers, 
and maintained by the gallant devotion of his troops, held on 
till the army was worn out and the stretching of the lines by 
constant extension to meet the Federal movements to the left, 
finally caused them to be so weak as to break under a Federal 
assault. Petersburg was abandoned, and Richmond fell. 
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